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npoaHajiH3HpoBaHbi MOflejin cyScTpyKTypw 3K3 hhm, upeflCTaBJieHHbie pa3HbiMH aBTopaMH. Bee 3th MOflejiH 
HMeioT MHoro o6mero, o^HaKo HauiH flaHHbie h pe3yjibTaTbi HCCjieaoBaHHH HeKOTopwx aBTopoB CBHfleTejibCTByioT 
o tom, hto HanSojiee npnSjiHxeHHOH k peajibHOCTH aBJiaeica MO^ejib, npeftnoxeHHaa J. Rowley. 

Kjiio h e b bi e cjiOBa: 3K3HHa, cyScTpyKTypa, 3KcnepHMeHTajibHaaflerpaaaijHji3K3HHbi, MOflejincyScTpyKTy- 

pbi. 


H3yneHHe cy6cTpyKTypi>i sohhbi HanajiocB nocjie toto, KaK CTajio acHO, hto cnoponoji- 
JieHHH HBJMeTCH He eaHHCTBeHHBIM maBHBIM KOMnOHeHTOM 3K3HHBI, HO TeM aMOp(|)HI>IM 
6HonojiHMepoM, b kotopbih norpyxeHa flpyraa, tohko CTpyKTypHpoBaHHaa ee nacT b (Row- 
ley, 1973, 1975). Cy6cTpyKTypa 3K3hhbi ecn>, no cyTH, ee HecnoponojmeHHHOBaa nacTB, 
aBJiaiomaaca b xone pa3BHTHa MHKpocnop ochoboh AJia oTJioaceHHa cnoponojuieHHHa. Tax 
KaK cy6cTpyKTypa npe^mecTByeT noaBJieHHio cTpyKTypBi, oneHB Baaoio pa3o6paTi>ca e ee 
neiajiHx. 

C cepenHHBi 1970-x toaob Ha $OHe HapacTaiomeH bojihbi 3JieKTpoHHO-MHKpocKonHHe- 
CKHX HCCJieHOBaHHH CTpyKTypBI 3K3HHBI HaHHHaeTCa HOBaa cepna pa6oT, He CTOJIB MHOrO- 
HHCJieHHBix, ho BectMa 3HanHMi>ix, HanpaBJieHHBix Ha BBiacHeHHe cy6cTpyKTypi>i 3K3 hhbi. B 
3thx pa6oTax ocHOBHoe BHHMaHne (|)OKycHpyeTca yxe He Ha MHKpoMeTpoBOM AHana30He 
3K3HHOBi>ix cnoeB (1 mkm = 10~ 6 m), a Ha HaHOMeTpoBOM AHana30He cocTaBJiaiOHiHX ee 3Jie- 
MeHTOB (1 hm = 10~ 9 m), npHbiiHacaiomeMca k pa3pemaiomeH choco6hocth 3JieKTpoHHoro 
MHKpocKona. EcTecTBeHHo, hto npn TaKHX MacniTa6ax HabjnoAemia o6i>eKTa Ha MecTo a6- 
cojiiothoh neTKOCTH BocnpHaTHa h 0HH03HaHH0CTH TpaKTOBKH yBimeHHoro npHxoAHT no- 
HaTne bo3mo>kho HabjnoAaeMoro, a b ero TpaKTOBKe 3HaHHTejii>Hoe MecTO 3aHHMaeT npo- 
CTpaHCTBeHHoe Boo6pa3ceHHe (KOTopoe, BnponeM, HeobxoAHMO h b pa6oie Ha CTpyKTyp- 
hom ypoBHe). BcjiencTBHe 3Toro b JiHTepaType noaBJiaeTca hcckojibko Moneiien 
cy6cTpyKTypi>i 3K3 hhbi — Monejien b tom CMBicjie, hto He Bee AeTajiH h He Bee sjieMeHTBi 
cy6cTpyKTypi>i moxho Ha6jnonaTi> oAHOBpeMeHHO h b hbhom b owe, ho nacTo Ha pa3HBix 06- 
pa3iiax MaTepnajia hjih b kocbchhom BH^e, Tpe6yiomeM HHTepnpeTaijHH. fljia BBiaBJieHHa 
cy6cTpyKTypi>i 3pejion 3K3 hhbi nacTO npHMeHaioTca MeTOAM, cnoco6cTByiomHe nacTHHHO- 
My pa3pymeHHio ee cTpyKTypti. 3 th nerpa^aiiHOHHBie MeTOAM HanpaBJieHM, KaK npaBHJio, 
Ha xHMHnecKoe (oKctwaTHBHoe) hjih (J)H3HHecKoe pa3pymeHHe cnoponojuieHHHOBOH nacra 
3K3HHBI. C apyroH CTopoHBi, y HeKOToptix pacTeHHH (HanpHMep, y Nuphar — Abadie et al., 
1986—1987) cybcTpyKTypa xopomo BHAHa b npouecce pa3BHTHa 3K3 hhbi npn obmenpHHa- 
tbix 3JieKTpoHHO-MHKpocKonHHecKHx $HKcamiax, 6e3 npHMeHeHHa KaKHx-JiH6o cneiiHa- 

JILHLIX MeTO^OB. 

flaHHaa CTaTba nocBanjeHa cybcTpyKType 3K3 hhbi. 
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IIOHOTIUI H TepMHHbl 


Abtop TepMHHa «mHKOKajiHKc» (6yKBajii>HO — caxapHaa CKopjiyna — Bennett, 1969) 
noHHMaeT noa hhm noKpoB mia3MajieMMi>i kjictkh, coctohuihh maBHbiM o6pa30M H3 caxa- 
pOB, CBH3aHHBIX C BeiljeCTBaMH pa3HbIX KJiaCCOB, TaKHMH KaK aMHHOKHCJIOTbl, JIHnHJJM, JIHT- 
hhhm, 6 eJiKH, pa3JiHHHbie nojiHMepbi. IjiHKOKajiHKC npncym xax pacraTejibHbiM, Tax h xch- 
BOTHblM KJieTKaM, JIBJMeTCfl HeOTbeMJieMOH CTpyKTypHOH H (JjyHKUHOHaJIbHOH HaCTbK) IUia3- 
ManeMMbi h cocTaBJMeT c Hen eflHHoe uejioe — mnKOJieMMy. HecnoponojmeHHHOBbie 
MOJiexyjibi, norpyxceHHbie b cnoponojuieHHHOBbiH MaTpnxc cnop h nbuibiieBbix 3epeH, He- 
KOTopbie aBTopbi (Rowley et al., 1981) paccMaTpHBaiOT xax ejjHHHUbi mnKOKajinKca, npn 
3 tom nocne^HHe (JjyHKUHOHHpyioT xax peuenTopbi cnoponojuieHHHa. TaKHM o6pa30M, 3 k- 
3HHy moxho onpeaejiHTb xax «npocnoponojuieHHHeHHbm niHKOKajiHKC» (Rowley, Dahl, 
1977: c. 240). BaxcHo noflnepKHyTb, hto DiHKOKajiHKC, eme He 3amHmenHbiH cnoponojme- 
HHHOM (paHHJM TeTpajJHail CTaj^HX), HBJIHeTCH JierKO paCTBOpHMbIM H npH (J)HKCaiJHH flOJI- 
xceH 6biTb cTa6njiH3HpoBaH (HanpHMep, jjo6aBJieHHeM b (JjHKCHpyiomHe CMecH ajiimaHOBo- 
ro CHHero hjih pyreHHH xpacHoro Ha 3 toh cratfHH jyisi Toro, hto 6 bi npejjoTBpaTHTb ero bm- 
MbiBaHHe b BOflHbix pacTBOpax (|)HKcaTopa (Rowley et al., 1981). HraopHpoBaHHe 3Toro 
$aKTa nacTO npHBOjurr k TOMy, hto npn (|)HKcauHH MaTepnajia Ha paHHHx TeTpajjHbix cTa- 
flHHX TJIHKOKaJIHKC Cnop / MHKpOCnOp BbIMbIBaeTCfl HaCTHHHO HJIH nOJIHOCTbK), IUIOXO co- 
xpamracb hjih BOBce He oOHapyxHBaa ce6a Ha yjibTpaTOHKHx cpe3ax. EjiHHHUbi mHKOKa- 
jiHKca BHyrpH 3K3 hhm He TOJibKO norpyxeHbi b cnoponojmeHHH, ho, oneBHjmo, XHMHnecKH 
CBH3aHbI CO CnopOnOJtneHHHOBblM MaTpHKCOM TBKHM o6pa30M, HTO HX npOCTpaHCTBeHHOe 
CMemeHHe orpaHHneHO. EyaynH xpaime ya3BHMbiMH ao Hanajia oTJioxceHHfl cnoponojuieHH- 
Ha, ejjHHHijbi rjiHKOKajiHKca nocjie norpyxeHHH b 3tot 6 nonojiHMep npnoOpeTaiOT Heo6bi- 
Haimyio ycTOHHHBOCTb. 3jiecb cjiejtyeT BbiacHHTb, xax coothochtch jiBa ochobhbix TepMH¬ 
Ha - TJIHKOKaJIHKC H npHM3K3HHOBbIH MaTpHKC’, nepBblH npHMeHHeTCH B HCCJiejJOBaHHHX 

Rowley, a BTopon 6bui BBejieH J. Heslop-Hanison (1968) h Hcnojib3yeTca H. Dickinson 
(1976). CaMH aBTopbi CHHTaiOT hohhthh, BJioxceHHbie b sth TepMHHbi, He BnojiHe coBnaaaio- 
iuhmh. Tax, HanpHMep, Rowley nojmepKHBaeT, hto OKpaniHBaiomajiCH sjicktpohho-mhk- 
pocKonnqecKHMH KOHTpacTepaMH nacTb 3K3 hhbi HBJiaeTCH mHKOKajiHKCHOH nacTbio, 6yjib 
to paHHjra TeTpajtHaH CTajjmi hjih 3pejibie cnopbi / nbuibua nocjie BecbMa cypoBOH XHMHne- 
ckoh o6pa6oTKH b 3KcnepHMeHTe hjih nocjie npoue^yp, HcnoJib3yeMbix jsjm H3BJieneHHa 3 k- 
3HH H3 (J)OCCHJIH3HpOBaHHbIX OTJIOXCeHHH. Dickinson (1976), OJtHaKO, CHHTaeT OKpaiHHBaK)- 
hjhmch KOMnoHeHTOM Tax Ha3bmaeMbiH npoTocnoponojmeHHH, t. e. tojibko hto otjioxchb- 
uihhch, eme co mhoxccctbom jiBOHHbix cBfl3eii, OnonojiKMep. MHe KaxeeTca, hto o6a 
TepMHHa npaKTHnecKH coBnajjaiOT no CMbicjiy, TaK KaK Dickinson Toxce CHHTaeT npHM3K3H- 
HOBbiH MaTpHKC toh ochoboh, Ha KOTOpyio OTKJiaabiBaeTca cnoponojmeHHH, h ero «cno- 
co6cTByiomHe noJiHMepH3auHH noBepxHocTH» (polymerization-promoting surfaces — 
Dickinson, 1976) no CMbicjiy coBnajtaiOT co «cnoponojmeHHHOBbiMH peuenTopaMH», hc- 
noJib3yeMbiMH b HccJiejtOBaHHxx Rowley. 3 to, kohchho, noHHMaiOT h caMH aBTopbi, ho 
R owley cnHTaeT TepMHH «npHM3K3HHOBbm MaTpHKC» HeyaanHbiM noTOMy, hto caMO cjiobo 
«M aTpHKC» yxce 3amiTO h o6o3HanaeT 6eccTpyKTypHbiii MaTepHan. B cnopax / MHKpocno- 
pax noJiHcaxapnjmbie MOJiexyjibi Ha ima3MajieMMe (mHKOxajiHKc) norpyxceHbi b cnoponoji- 
jieHHHOBMH MaTpHKC, t. e. H3-3a cMemeHHH TepMHHOB npoHcxojtHT CMemeHHe noiWTHH: 
CJIOBOCOHeTaHHe «npHM3K3HHOBbIH MaTpHKC» HBJIiieT C060H HOHCeHC, TaK KaK no CMbICJiy 
HMeHHO MaTpHKCa B 3TOM KOMnOHeHTe H HeT. XoTH naJIHHOJIOTH o6bIHHO npaBHJIbHO nOHH- 
MaiOT H ynOTpeOjMIOT TepMHH «npHM3K3HHOBbIH MaTpHKC» KaK aHTHnOJt, OCHOBy JJJI5I OTJIO- 
xceHHH cnoponojuieHHHa, TepMHH «mHKOKajiHKC» hbjmctch, c Moen tohkh 3peHHH, npe^- 
noHTHTejibHbiM — TeM 6ojiee hto oh 6HononmecKH 6ojiee o6mHH. 


Mo^ejiH cyScTpyKTypbi 

CymecTByeT hcckojibko MOjiejieH cy6cTpyKTypw 3K3hhbi, npejmoxceHHbix pa3HbiMH aB- 
TopaMH. Mbi paccMOTpHM 3jiecb HecxojibKo ochobhhx Mo^eJieH h BbmejiHM hx o6mne nep- 
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Phc. 1. CxeMa Mo^ejiH eflHHHKM 3K3 hhh (Tatjrra), npejpioxeHHaa Rowley 
(no: Rowley, Dunbar, 1990). 

CipejiKH yKa3WBaioT Ha bhtkh onneiaiomero aneMenia, Haymne BOKpyr iwth cepflue- 
BHHHLIX SJieMeHTOB, KOTOpBie, B CBOK) O^epeflB, CnHpaJItHO CKpyqeHBI. 


tbi. HaH6ojiee aaBHHH h TmaTeJibHo pa3pa6aTbiBaeMan Mo^ejib 
npHHajyiexcHT J. Rowley c coaBTopaMH (Rowley, Flynn, 1968; 

Rowley, 1975, 1978; Rowley, Dahl, 1977; Rowley et al., 1981; 

Dunbar, Rowley, 1984; Abadie et al., 1986—1987; Rowley et 
al., 1987; Rowley, 1990; Dahl, Rowley, 1991). 3Ta Mo^ejib He- 

pa3pbIBHO CBH3aHa C TaKHMH nOHHTHHMH, KaK rJIHKOKaJIHKC H 
mHKOJieMMa, h noTOMy Heodxo^HMO HanaTb hmchho c hhx. 

CHanaJia o MoaejiH cydcTpyKTypbi 3K3HHbi, npeflJioxeHHOH 
Rowley c coaBTopaMH (Rowley, Flynn, 1968; Flynn, Rowley, 

1971; Rowley et al., 1981). Ilofl cydcTpyKTypon 3K3 Hhbi aBTopw 
noHHMaiOT CHCTeMy MaxpoMoneKyn mHKOKajiHKca Ha iuia3Ma- 
jieMMe cnopbi / MHKpocnopbi, ycTpoeHHyio onpe^ejieHHbiM, Be- 
cbMa cjioxHbiM o6pa30M. 3 tot, no cyra, cKeneT sohhbi coctoht 
H 3 MaKpoMoneKyn rJiHKOKajiHKca, opraHH30BaHHbix b $opMe 
Tpy6oK hjih uhjihhapob, opueHTHpoBaHHbix pajmajibHo, t. e. 
nepneKWHKyjiapHo noBepxHocTH nna3MajieMMbi. 3 th cnoxcHbie 
TpydnaTbie aHcaM6jiH — ejjHHHUbi 3K3HHbi, hjih, no TepMHHOJio- 
thh Rowley, Ta(|)Tbi (6yKBajibH0 «nyuoK» — Rowley, Dunbar, 

1990), HMeioT okojio 100—120 hm b jmaM., coctoht H3 cepjme- 
bhhhhx 3JieMeHTOB (core elements) h oroieTaiomero 3JieMeHTa 
(binder element) (pnc. 1). CepzmeBHHHbiH sjieMeHT coctoht, b 
cbok) onepe^b, H3 5 oT^ejibHbix cy6T>eflHHHU, npnMbix hjih 3axpy- 
neHHbix b cnnpaJiH c.BHTKaMH okojio 30 hm b r HaM., a oiuieTaio- 
iuhh 3JieMeHT — H3 ojjhoh cnnpaJibHOH cy6'be^HHHUbi. Kaxyjan 
cyd'bejiHHHua HMeeT okojio 10 hm b jmaM. h coctoht, b cboio onepejib, H3 5 flBOHHbix hjih 
10 ojiHHapHbix cyd'be^HHHu. KaK bhjuio H3 pnc. 1, Mojjejib ejjHHHUbi cydcTpyKTypbi 3K3H- 
hm — Ta(frra — BecbMa cjioxHa h ocHOBaHa Ha pe3yJibTaTax aHaJiH3a h conocTaBJieHHH 
MHonix Tbicnq MHKporpa(J)HH. Ha cjieayiomeM pncyHKe (pnc. 2 — Claugher, Rowley, 
1987) noKa3aH npouecc nocTeneHHoro pa3pymeHHH 3K3 Hhbi Betula h BbiHBJieHHH ee cy6cT- 
pyKTypHbix cnnpajibHbix 3JieMeHTOB, opneHTHpOBaHHbix nepneHflHKyjiHpHo iuia3MajieMMe. 
3 to BbiHBJiaeTCH b xojie 3KcnepHMeHTa, BKjnonaromero 6oM6ap,ziHpoBKy (JjpameHTOB 3K3H- 
hw 6bicTpbiMH aTOMaMH (b cneimajibHOM npn6ope, H3roTOBJieHHOM b Ahfjihh). 

IlHTOXHMHnecKHe TecTbi Ha cocTaB cydcTpyKTypHbix ejiHHHu 3K3HHbi, npoBejieHHbie Ha 
paHHHX TeTpaj^Hbix MHKpocnopax ,50 Toro, KaK Ha mHKOKajiHKce noHBJineTCH cnoponojuie- 
hhh, noKa3biBaioT nojioxHTejibHyio peaKUHio Ha 6ejiKH h nojincaxapimbi (Rowley, Dahl, 
1977, 1982), Toma KaK Ha 6ojiee no3,zmHX craan hx pa3 BHTHh MHKpocnop OTMeuaeTCH npn- 
cyrcTBHe b 3K3HHe JiHnonoJiHcaxapHflOB, KOTopbie BbwejiHJiH, o6pa6aTbmaH 3K3HHy ropn- 
hhm 2-aMHH03TaH0Ji0M npH 130—140 °C b TeueHHe 18 n (Rowley, 1975). H3 cepHH npoBe- 
aeHHbix 3KcnepHMeHTOB aBTopbi aejiaioT bbiboji, hto mHKOKajiHKC (chctcmb Ta(|)TOB) co¬ 
ctoht H3 MyxonojiHcaxapHflOB / mHKonpoTeHHOB c ,zio6aBJieHHeM jinmmoB h, bo3moxho, 
JiHnonoJiHcaxapmtoB. CnoxcHbie MOJieKyjibi mHKonpoTeHHOB h MyKonoJincaxapimoB mn- 
KOKaJIHKCa, BbIMbIBaHCb BOflHblMH paCTBOpHTCJIHMH, TeM He MeHee BecbMa yCTOHHHBbl K 
OKHCJieHHio. Kax 3 to hh napaaoxcajibHO, ohh 6ojiee ycTOHHHBbi k okhcjichhio, neM cnopo- 
nojnieHHH. no Mepe Toro KaK HaKamiHBajiHCb SKcnepHMeHTajibHbie aaHHbie, BbincHHJiocb, 
hto npouecc okhcjichkh pa3pymaeT cnoponojmeHHH, BbicBodojK^aH MOJieKyjibi mHKOKa- 
JIHKCa, KOHTpaCTHpyiOmHeCH 3JieKTpOHHO-MHKpOCKOnHHeCKHMH KpaCHTeJIHMH, Torjia KaK 
CaM cnoponojmeHHH He KOHTpaCTHpyeTCH BemeCTBaMH, npHMeHHeMbIMH B TpaHCMHCCHOH- 
hoh 3JieKTpoHHOH MHKpocKonHH (Rowley, Prijanto, 1977). 

flpyran Mo^ejib cydcTpyKTypbi 3K3 Hhbi npHHajyiexcHT aMepHKaHCKOH HccJiejiOBaTeJibHH- 
ue D. Southworth (1985a,b, 1986), KOTopan b SKcnepHMeHTax no pa3pymeHHio cnoponoji- 
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Phc. 2. CxeMa nocjiefloBaTejibHbix CTa^HH pa3pymeHHJi 3k3hhbi y Betula (< a — d) nofl jxeHCTBHeM 6oM6ap«H- 
Pobkh 6i.icTpbiMH aTOMaMH (no: Claugher, Rowley, 1987, c H3MeHeHHHMH). 

B xofle nocTeneHHoro pa3pymeHna 3K3 Hhli BtiaBJiaioTca ee cy 6 cTpyKTypHti 2 3 JieMeim»i — TatjrrM, cocToaume H3 iieHTpant- 

HblX H OIUieTaiOmHX SJieMeHTOB. 


JieHHHa aueTOJiH3HpoBaHHi>ix 3K3HH ropHHHM 2-aMHH03TaH0Ji0M y Lilium longiflorum , Fa - 
gus sylvatica h Juniperus communis Ha6jnojtaJia n3MeHenne H3HanaJibHO roMoreHHOH 3K3H- 
hbi ro noHBJieHiw peuieTKH OTCKpeTHbix, CBH3aHHbix Meayjy co6oh rpaHyji. IIpH 
He6ojibuiHx 3Kcno3HijH5ix b 2-aMHH03Tanojie rpaHyjibi 6buiH o6'be,zmHeHbi b HenpaBHJibHbie 
iMTHyrojibHHKH. IIpH 6ojiee jjjiHTejibHbix o6pa6oTKax CBH3b Mex^y HexoTopbiMH rpaHyjia- 
mh Hcne3ajia h noaBJHuracb npotpHJiH cjioxhbix h pa30MKHyrbix MHoroyrojibHHKOB. IpaHy- 
jih, ymoBaTbie hjih sjumncoHjiHbie, hmcjih 7 — 15 hm b nonepeHHHKe. OpameHTbi 3K3hh, 
BbicBo6oxmeHHbie nocjie o6pa6oTKH 2-aMHH03TaH0Ji0M, BbmejuuiH 3aieM ueHTpH^yrapo- 
BaHHeM. C>HH HMeJIH BHfl OflHHOHHbIX ipaHyJI HJIH aCCOmiailHH rpaHyji B BH^e H30rayTbIX 
hjih BeTBflmHXca ueneH, KOJieu hjih jjBOHHbix KOJieu. Pa3Mep h ycTponcTBO rpaHyji h hx 
06'beflHHeHHH B 3KCTparapOBaHHbIX 3K3HHBX H 3K3HHOBBIX (ppaFMeHTaX 6bUIH CXOflHbIMH C 
rpaHyjwpHbiMH CTpyKTypaMH, Ha6jno,aaBHiHMHC5i npn pa3BHTHH 3K3hhbi. Hcxoah H3 3Toro 
cxojicTBa CTpyKTyp pa3BHBaiomHxcji 3K3HH h 3K3hh, noflBeprayTbix flerpa^auKH b SKcnepn- 
MeHTe aBTop aejiaeT bbiboji, hto ropaHHH 2-aMHH03TaH0Ji OTHjieHaeT KOMnoHeHTbi 3K3hhbi 
b xojje npouecca, npoTHBonojioxHoro ee CHHTe3y. Hiax, pemeTHaTaa Mojjejib cy6cTpyKTy- 
pbi 3K3HHbi (Southworth, 1986) BKjnonaeT b ce6a 2 KOMnoHeHTa: rpaHyjibi h coejiHHjnomHe 
hx najiOHKOBH^Hbie 3JieMeHTbi, c npeHMymecTBeHHbiM axiieHTOM Ha rpaHyjiax (pnc. 3). 06- 
cyxjjaa MOflejib Rowley, b ocHOBe KOTopon jiexaT opneHTHpoBaHHbie nepnemjHKyjiHpHo 
iuia3MajieMMe cnnpajibHbie 3JieMeHTbi, Southworth (1986) OTMenaeT, hto ee Ha6jnojieHH^ 
He CBH^eiejibCTByioT o cymecTBOBaHHH npeHMymecTBeHHOH opneHTaiiHH cy6cTpyKTypHbix 
sjieMeHTOB, noKa3bmaeT pa3JiHHHbie pa3Mepw cy6'be,zaiHHii h pa3Hbie HHTepBajibi Mexjiy 
hhmh, a Taxxe, hto BecbMa BaxHO, nojjHepKHBaeT, hto yrojimeHHe 3K3hhbi eme bo BpeMH 
TeTpajiHoro nepHo^a npeanojiaraeT HajiHHHe onpejjejieHHoro cnoco6a flo6aBJieHHfl cnopo- 
nOJUieHHHOBblX eflHHHU BO MHOIHX MeCTaX OJIHOBpeMeHHO Ha noBepxHOCTH pa3BHBaiomHx- 
Cfl MHKpOCnop. 
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Phc. 3. CxeMa (MOflejib) nocjieflOBaTejibHbix CTa^HH 
pa3pymeHiw cnoponojuieHHHa 3K3 hhbi (A), a 3 aTeM h 
caMOH cy 6 cTpyKTypw 3K3HHbi ( B, D), noKa3biBaiomaH 
CHCTeMy rpaHyji, 06 'benHHeHHbix b npocTbie ( B ) h 
cnoxHbie (D) MHoroyrojibHHKH (no: Southworth, 
1986). 


HHaa Mo^ejiB cy6cTpyKTypi>i 3K3hhbi 
6buia npeflJioxeHa Ha ocHOBe npuMeHemra 
(J)H3HKO-XHMHHeCKOrO MdOfla OKHCJIHTeJIb- 
hoh flerpaaauHH 3K3hhbi bhaob po,zta Paeo- 
nia (Nowicke h ji p., 1986). 3KcnepHMeHT 
npoBOflHJic3i c noMomtio njia3MeHHoro 
cxHraTejia, b kotopom B036yxfleHHbie mo- 
JieKyjibi KHCJiopo^a o6pa3yiOT BbicoKopeaK- 
THBHyio ruia3My, Bbi3biBaiomyio HH3KOTeM- 
nepaTypHoe OKHCJieHHe (BbixnraHHe) opra- 
HHnecKHx BemecTB. 06pa6oTKa nbuibijbi b 
3tom npH6ope npoBo^HJiacb c pa3HOH npo- 
flOJIXHTeJIbHOCTbK) (OT 1 RO 8 H), npHHeM BblHCHHJIOCb, HTO nepBblH HaC BbIXHraHHJI npOH3- 
BOflHT HaH6ojiee my6oKHe (|)H3HHecKHe H3MeHeHHH; aonojiHHTeJibHbiH 3aMeTHbiH 3(|)(J)eKT 
Tpe6yeT 2 h 6ojiee nacoB. B pe3yjibTaie nojiynajiH CKeneTonoaobHyio 3K3HHy: noflBJumacb 
HeKaa ceTb najioneK, npnneM sjieMeHTbi stoh CKeJieTHOH CKyjibnTypw CTaHOBHJincb pe6pn- 
CTblMH H HMeJIH ipaHyjIHpHyiO nOBepXHOCTb. TaKHM o6pa30M, B 3T0H MOfleJIH KOMnOHeHTa- 
mh cy6cTpyKTypbi hbjmiotch naJiOHKOBHflHbie 3JieMeHTbi h rpaHyjibi. 

Enje o^Ha nmoTe3a cy6cTpyKTypbi 3K3Hhbi npHHa^JiexHT S. Blackmore h D. Claugher 
(1987) h Blackmore (1990). Ohh o6pa6aTbmajiH aueTOJiH3HpoBaHHbie nbuibueBbie 3epHa 
Fagus sylvatica h Scorzonera hispanica , a Taxxe Echinops spaerocephalus CHJibHbiM okhc- 
JiHTeneM — nepMaHraHaTOM Kan mi h bbihbjmjih cybcTpyKTypy nyreM yflajiemra nacTH 3K3H- 
Hbl. 3iieMeHTbI 3K3HHBI, BKJIIOHafl KOJiyMeJUIbl H TeKTyM, OKa3bIBaJIHCb peayilHpOBaHbl o 
CHCTeMbi nojibix npocTpaHCTB (nojioro JiabnpHHTa), orpaHHHeHHbix HenpepbiBHbiM cjioeM 
ycTOHHHBoro k OKHCJieHHK) MaTepHaJia. 3tot norpaHHHHbiH cjioh (boundary layer) pac- 
CMaTpHBaeTCH KaK BaXHblH CTpyKTypHblH KOMIIOHeHT 3peJIOH 3K3HHBI H KaK nepBblH ypo- 
BeHb cydcTpyKTypbi. Ilpn 6ojibiiiHX yBejmneHH^x OKa3breaeTCfl, hto ctchkh 3Toro JiabHpHH- 
Ta HMeioT ceTnaTyio CTpyKTypy. 3Ta ceTKa coctoht H3 CBH3aHHbix Mexay co6oh najioneK 
(rods) 15 hm b fluaM. h paccMaTpHBaeTca aBTopaMH KaK BTopon ypoBeHb cybcTpyKTypbi 
(Ta6ji. I — Blackmore, 1990). IIorpaHHHHbiH cjioh HBJiaeTca peuenTopHbiM ajih cnoponoji- 
JieHHHa b TeneHHe paHHero pa3BHTHH (Blackmore, Claugher, 1987) h nosTOMy onpe^ejiaeT 
CTpaTH(J)HKaiiHK) h opHaMeHTaimio 3K3HHbi. Ilocjieflyiomee aobaBjieHHe cnoponojuieHHHa 
TaneTajibHoro hjih MHKpocnopOBoro npoHcxoxneHira MacKHpyeT orpaHHHHBaiomHH cjioh. 
HecMOTpa Ha to hto aBTopw (Blackmore, Claugher, 1987; Blackmore, 1990) BbiaBJinioT 
2 ypoBHii cydcTpyKTypbi, hx MOflejib onupaeica jihuib Ha 0 £hh H3 hhx — MaKpoypoBeHb, 
npe^cTaBJieHHbiH orpaHHHHBaiomHM cjioeM. TaKHM o6pa30M, 3K3HHa b uejiOM He HHTepn- 
peTHpyeTca KaK cocToamaa H3 e^HHHii o^HHaKOBoro pa3Mepa, hto xapaKTepHO mix Monejin 
Rowley (1981) hjih Southworth (1986), xota cydBeflHHHijbi Tex ranoB, hto onncaHbi b hx 
Mo^ejiax, 6buiH Blackmore h Claugher obHapyxeHbi. B caMOM aejie, HeT ocHOBaHHH chh- 
TaTb, hto, HanpHMep, fleHCTBHe 2-aMHH03TaH0Jia h KMn0 4 ^ojixho 6biTb cxo^hbim: 3 K 3 H- 
HOBblH KOMnOHeHT, y^aJIHeMblH 2-aMHH03TaH0JI0M, HBHO He TOT xe CaMblH, HTO yuaJIfleTCH 
nocpe^cTBOM o6pa6oTKH KMn0 4 , h pe3yjibTaTbi o6ohx mctoaob no3TOMy He odsmTejibHO 
npOTHBOpeHHBbl. 

B CepHH OHTOreHeTHHeCKHX HCCJie^OBaHHH 3K3HHbI pH,Zia BHAOB C npHMeHeHHeM npH 
(J)HKcaiiHH MeTo^a 3aMopaxHBaHiw-cKajibiBaHHH b coneTaHHH c BbicoKopa3pemaiomHM 
CKaHHpyiomHM 3JieKTpoHHbiM MHKpocKonoM (C3M) noKa3aHa o6T>eMHaH cydcTpyKTypa 
TeKTyMa h KOJiyMejui, 6e3 npHMeHeHHa cneiinajibHbix nerpa^aiiHOHHbix mcto^ob (Takaha- 
shi, 1989a,b, 1992, 1993, 1995). Orporo roBopa, 6buia noKa3aHa He cybcTpyKTypa, a hhc|)- 
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pacrpyxiypa 3X3Hhm, TaK xax, xax yxe ynoMHHanocb b Hanarie stoto pa3^ejia, noj* cy6- 
CTpyxTypoH noHHMaercx HecnoponojmeHHHOBaa nacTb 3K3hhbi. 3ia BHyipemuni crpyxiy- 
pa HMejia ry6naTbiH xapaxTep, a npif bbicoxhx pa3pemeHH£x Bbinumejia xa k ceTb 
nepeiuieTaiomHXCH hhtch 5—7 hm b ceneHHH, c xoTopon no Mepe pa3BHTHH MHKpocnop b 
TeTpswax accouHHpoBanocb Bee 6ojibinee hhcjio rpaHyji 10—30 hm anaM., npnneM pa3Mep 
rpaHyji B03pacTan nocTeneHHo h MHonie H3 hhx cjiHBariHCb apyr c apyroM (Takahashi, 
1993 — Ta6ji. II). B pe3yjibTaTe B03HHKJia CTpyxTypa H3 ceTH nepermeTaiomHxcfl hhtch c 
Kaie 6bi HacaxceHHbiMH Ha hhx rpaHyjiaMH, HanoMHHaiomaa hhth 6yc, npnneM k xoHny TeT- 
pa^HOH CTa#HH rpaHyjibi HaHHHajra npeBajinpoBaTb, Bee 6oJibine MacxHpya hhth. OTMene- 
ho, hto xoth Ha6jno^aeMbie hm hhth cxoxh c Ta(J)TaMH moacjih Rowley, ohh, ojmaxo, pwx- 
jio pacnoJioxceHbi, He hmciot npeHMymecTBeHHOH opneHTaijHH h cnHpajibHOH opraHH3a- 
Hhh. TeM He MeHee, HecMOTpa Ha cjioh HanbtueHHoro b xoae nojjroTOBXH o6pa3ixa MeTajma 
(3—5 hm nnaTHHbi / najuia^Ha), Ha pnc. 4 CTaTbH Takahashi no HHHimaijHHH cydcTpyxTy- 
pe 3K3HHM y Caesalpinia japonica (Ta6ji. II) 3aMeTHa nonepeHHO-noJiocaTaji HCHepneH- 
HOCTb HHTCH, KOTOpaH, BeCbMa BepOHTHO, COOTBeTCTByeT BHTKaM CnnpaJieH TacJ)TOB. HTaX, 
onncaHHaa HH(|)pacTpyKTypa 3K3hhbi npeacTaBJMeT co6oh KOMOnHanHio hhtch h rpaHyji. 
Hhth, xa k oTMenaeT M. Takahashi (1993), (|>yHXHHOHHpyK)T xax penenropbi (aBTop He 
yroHHHeT Hero, bhahmo cnoponojmeHHHa) hjih / h xax cxeneT jum (JjopMHpoBaHHH Ha hhx 
rpaHyji. 

HaxoHen, eme ojma Mo^ejib cy6cTpyxTypHbix eflHHHix 3X3hhbi npHHajjjiexHT BeHrep- 
cxoMy yneHOMy M. Kedves (Kedves, 1992; Kedves, Kedves, 1999). Pa3pa6oTxa 3toh mo- 
aejiH 6bina HanaTa paHee (Kedves, 1986) h cncTeMaTHnecxH npoaojixaeTca b ero Jiadopa- 
TopHH, BXjnoHaa: xoMnbiOTepHoe Mo^ejinpoBaHHe. B xo#e nepBbix Ha6jno^eHHH h aa CTpyx- 
Typoii 6nonojiHMepa 3X3HH ncxonaeMbix noxpbiToceMeHHbix 6bijih BbiHBJieHbi 
mo6yjiapHbie ejjHHHUbi cnoponojmeHHHa pa3MepoM ot 1.2 ao 2.9 hm. HaH6ojiee BaxHbiM 
MOMeHTOM 6bino odHapyxeHHe b cnopoaepMe xBa3HxpHCTajniHHecxoro cxeneTa. Ilpn hc- 
cjieAOBaHHH 3K3HHBI noflBeprajra nacTHHHOH AerpaaauHH h npHMemniH poTauHOHHbin Me- 
to^ (Markham et al., 1963). MeToa Bpamemw o6pa3ua nacro Hcnojib3yiOT b xpHCTajmorpa- 
c|)hh npn BbiacHeHHH CTpyxTypw xpHCTajuraHecxoii peinerxH, H3ynaa xapaxTep chmmctphh 
o6pa3na. Kedves H3ynaji cpe3bi 3X3hh h apyrax nojiHMepcoaepxamHx o6ojionex pacTHTe- 
jibHbix KJieTox, HcnoJib3ya Bbicoxopa3peinaiomHH T3M OPTON 902, no3BOjraiomHH ao6h- 
BaTbca yBejiHHeHHa oxojio 400 000 pa3, h Bpamaa o6pa3Ubi b pa3Hbix iuiocxocthx. 3aTeM 
noJiynariH oTnenaTXH c sthx HeraTHBOB c yBCJiHHeHHeM b 5 mjih pa3, hto aaBarao bo3mo3k- 
hoctl HaOjno^aTb oTpaxemra aTOMOB ymepo^a b opraHHHecxHX MOJiexyjrapHbix CTpyxTy- 
pax. Abtop BBOflHT noHHTHe ochobhoh e^HHHHbi dnonojiHMepa, xaxoBOH, no ero y6exjie- 
hhk), HBjweTca neHTaroHajibHbiH jjojiexasflp (pnc. 4 — Kedves, Kedves, 1999). IlepBbie xe 

nOnbITXH CMOflCJIHpOBaTb BbICOXOOpraHH30BaHHbIH XBa3HXpHCTaJUIHHeCXHH 6HonoJiHMep- 
Hbiii cxeneT noflTBepAHHH, hto neHTaroHajibHbiH Ao^exas^p Kax 6a3HCHaH e^HHHua 6ho- 
nojiHMepa flencTBHTenbHO hbjihctch 3JieMeHTapHOH 6HOJiorHHecxoH e^KHnneH. Hcxo- 
jiji H3 Hee Moryr 6biTb CMoaejinpoBaHH He tojibxo mo6yji»pHbie, ho h cnHpajibHo-Tpy6- 
HaTbie CHCTeMbI (pHC. 4). npHHHMafl BO BHHMaHHe HaHOMeTpOBLIH flHana30H MOfleJIH 
Kedves, cnnpajib, cMo^ejinpoBaHHaa H3 6a3HCHOH e^HHHHbi (AOflexa3,apa), 6y^eT 
cooTBeTCTBOBaTb HaHOMeTpoBOMy ^Hana30Hy ootoh cnHpajibHOH eflHHHUbi 3K3hhbi (TacJ)Ta) 
Rowley (1981). flanee, pa3BHBaa H^eio Mo^ejinpoBaHHa CTpyxTyp H3 6a3HCHOH eflHHHHbi h 
npoBepaa cboh Mo^ejiH c noMonibK) MO^Hc})HnHpoBaHHoro poTanHOHHoro Markham-MeTO- 
fla, Kedves MOflennpyeT cJ)HJiaMeHTbi, JiaMCJUibi (cjioh), cimpaJibHbie ejjHHHUbi, MHxpoTpy- 
6ohkh h flpyrae OnonoJiHMepHbie cxeneTHbie cTpyxTypHbie 3JieMeHTbi. HTax, Kedves, pa6o- 
Taa c nacTHHHO pa3pymeHHbiMH 3K3HHaMH, ho coaepjxamnMH eme AOCTaTOHHoe xojihhcctbo 
cnoponojmeHHHa, HfleHTH^HimpyeT ojieMeHTapiiyio (6a3HCHyio) ejimiHiiy 3Toro dnonojiHMe- 
pa, xoTopyio paccMaTpHBaeT xax ocHOBy pa3JiHHHbix apymx, 6ojiee cjioxhmx eflHHHu;. 

HHTepecHO otmcthtb, hto Bee BbimeonHcaHHbie Mo^ejiH cy6cTpyxTypbi 3X3hhbi, npea- 
JioxceHHbie apyrHMH aBTopaMH, Moryr 6 bit l corjiacoBaHbi c MojiejibK) Kedves. Hchchbim 
ocTaeTCH, oflHaxo, ojiho BaxHoe odcTOHTejibCTBo: hto xe Bce-Taxn BbiaBJiaeT Kedves — 
sjieMeHTapHbie eflHHHiibi cnoponojmeHHHa hjih ero ejiHHHiibi b coeflHHeHHH c nojiHMepHbi- 
mh MOJiexyjiaMH rjiHxoxajiHxca ima3MajieMMbi. 
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Phc. 4. CxeMa MOflenn eammu 3K3hhw, iipe.&JioxeHHafl Kedves (no: Kedves, Kedves, 1999). 

Eahhhuu 3K3HHW npeflCTaBJiaioT co6oh neHTaroHanbHbie flOfleKaaflpbi, o6i>eAHHeHHbie b crmpajibHbie CTpyKTypbi. 
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HTaK, npoaHajiH3npoBaHBi hcckojibko ochobhbix MoaejieH cy6cTpyKTypbi 3K3hhbi. Gie- 
jl yeT OTMeTHTb, hto k HacToameMy MOMeHTy hh o^Ha H3 hhx He CTajia o6menpH3HaHHOH. 
OHToreHeTHHecKHe HccjieaoBaHHH, npoBeaeHHBie jihhho mhoh h cobmcctho c pa^oM bbto- 
poB (Ta6apaeBa, 1986, 1987, 1991, 1997; Gabarayeva, 1991, 1992, 1995, 1996; Gabaraye¬ 
va and Rowley, 1994; Gabarayeva and El-Ghazaly, 1997; Gabarayeva et al., 1998; Rowley 
et al., 1999b), noflTBepxmaiOT cnpaBeflJiHBOCTb MonejiH cyberpyKTypBi sohhbi Rowley. 

Ilo 3 flHee b Haineii cobmccthoh paboTe 6bui npoBeueH 3KcnepnMeHT no nocTeneHHOH 
aerpanaijHH 3penBix 3K3HH pafla bhaob ( Stangeria eriopus , Lavatera arborea , Oenothera 
speciosa) oKHCJiHTejieM — nepMaHraHaTOM Karma — c uejibio BbiaBJieHna obmeii cyb- 
CTpyxTypbi 3K3HHH h cpaBHeHna MOAenen cybcTpyxTypBi Rowley n Blackmore (Gabaraye¬ 
va, Blackmore, Rowley, 2003). Pe3yjibTaTbi noiea3ajm, hto norpaHHHHBiii cjioh (no TepMH- 
HOJioran Blackmore) cooTBeTCTByeT cnoponojuieHHH-aKijenTopHBiM HacTHijaM (sporopol- 
lenin acceptor particles — SAPs, no TepMHHOJionm Rowley c coaBTopaMn) (Skvarla and 
Rowley, 1987; Rowley et al., 1995; Gabarayeva et al., 1998; Rowley et al., 1999a,b; Gaba¬ 
rayeva, Grigorjeva, 2002; Gabarayeva, Blackmore, Rowley, 2003; Gabarayeva, Grigorje- 
va, Rowley, in press), a MOflejiB cybcTpyKTypBi 3K3 Hhbi Blackmore He npoTHBOpeHHT MO#e- 
jih Rowley, pa3JiHHaHCB jihob b TepMHHOJiorHH. 

He^aBHHH BnenaTJiaiomHH 3KcnepnMeHT rpynnbi HccjieflOBaTejien non pyKOBOflCTBOM 
R. Wiermann npHBHec eme o^ho CBnmeTenBCTBO b nonB3y Mo^ejiH Rowley (Thom et al., 
1998). UccjieaoBaTejiH pacTBopajiH cnoponojmeHHH 3K3hhbi b ropaneM 2-aMHH03TaH0Jie, 
3aieM (|)paKUHOHHpOBajiH cojno6njiH3aT h pearperapoBajm ero nyreM xacKa^Horo ,zmajiH3a. 
HccjieflOBaHHe nojiyneHHoro MaTepnana b TpaHCMHCCHOHHOM 3JieKTpoHHOM MHKpocxone h 
ero peHTreHOCTpyKTypHBiii MHKpoaHajiH3 noKa3aJin, hto b o^hoh H3 (|)paKHHH co^epxcaTca 
C(J)epHHeCKHe CybCTpyKTypBI H ymiHHeHHBie eflHHHIfBI C OTHeTJIHBBIM nOBepXHOCTHBIM pH- 
cyHKOM. 3th AaHHBie xopomo comacyiOTca c mohmh npe^CTaBJieHHaMH o cybcTpyKType 3K- 
3hhbi: C(J)epHHecKHe e^mmuBi, BepoHTHO, cooTBeTCTByioT MHKpomobyjiaM cnoponojmeHH- 
Ha — HHHUHajiBHBiM cnoponojuieHHHOBBiM OTJioxceHHaM (Gabarayeva, Grigorjeva, 2002), 
a yzyiHHeHHBie enHHHUBi c othctjihbbim nOBepXHOCTHBIM pHcyHKOM — Ta(J)TaM MOflejiH 
Rowley (1990). flaHHBie BBimeyKa3aHHBix aBTopoB (Thom et al., 1998) Taxxce noflTBepxna- 
K)T n Be apyrae Monejm cybcTpyKTypBi 3K3hhbi (Nowicke et al., 1986; Takahashi, 1993) — 
o6e 3th MO^ejiH BecBMa 6jih3kh MO^ejm Rowley. 
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SUMMARY 

The concepts of structure, substructure and a model of substructure are determined. Several main 
models of the exine substructure on literature data are considered and compared, and analysed toget¬ 
her with our original data. All the models have much in common. The conclusion on the high plausi¬ 
bility of the model by J. R. Rowley is drawn. 
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CTpoeHHe ceMeHHOH Koxcypu H3yneHO c noMonjbio CBeTOBoro h CKamipyiomero 3JieKTpoHHoro mhkpockohob 
y npeACTaBHTejieH H3 43 poaob ceM. Urticaceae. YcTaHOBJieHO, hto ceMeHHaa xoxcypa, xotb OHa mieHnaTaa h ruc- 
TOJioniHecKH ynpomeHHaa, HMeeT onpeflejieHHyio h flOBOJibHO pa3HOo6pa3Hyio CTpyKTypy h MHKpOMoptjjojionifO 
noBepxHOCTH. Ee sbojuohhohhoc pa3BHTHe npoHCXojuuio b HecxojibKHX HanpaBjieHHax nyreM pe^yxuHH pa3Hbix 
cji#eB — 3HflOTerMeHa h b Mem>meH cTenemi SHflOTecTbi (ran Urtica), TOJibxo aimoTecTLi (ran Maoutia), 3K30Tec- 
tw (ran Boehmeria) hjih xax 3K30-, Tax n SHflOTecTbi c OAHOBpeMeHHbiM noaBJieHHeM b Kiiencax HapyxHoro cnoa 
6ojibuioro KOJinnecTBa xjioponjiacTOB (ran Parietaria). IlepcJjopHpOBaHHaa ceMeHHaa xoxypa B03HHKJia He3aBncn- 
mo ot CTpyKTypHoro rana. Ha ocHOBe nojiyneHHbix pe3yjibTaTOB n cpaBHeHHa co CTpyKTypOH ceMeHHOH xoxcypbi b 
6jih3khx ceMencTBax nopswxa Urticales n HexoTopbix ceMeiicTBax Malvales n Rhamnales (sensu Thorne, 2000) 
paccMOTpeHbi AHCKyccnoHHbie Bonpocbi CHCTeMaraxH ceM. Urticaceae h poACTBeHHbie cbh3h nopajpea Urticales. 
npH3HaKn CTpoeHHB ceMeHHOH xoxcypbi no^TBepayiaioT poactbo Urticales c nopaflxaMH Malvartae (Dahlgren, 
1983; Thorne, 1983, 2000). IIojiyHeHHbie aaHHbie no CTpyxType ceMeHHOH xoxcypbi coniacyioTca c AaHHbiMH mo- 
JiexyjwpHOH CHCTeMaTHKH b oraouieHHH poflCTBa Urticales c Rhamnales (sensu Thorne, 2000). 

KjnoneBbie cjiOBa: aHaTOMHa, MHKpOMOptJjojioraa noBepxHocra, ceMeHHaaxoxcypa, cHCTeMaraxa, cJjhjio- 
reHHB, Urticaceae , Urticales , Malvales , Rhamnales. 

B ceM. Urticaceae , KaK h bo MHorax apyrax ceMencTBax kbctkobbix pacreHHH c He- 
BCKpbmaiomHMHCH o.aHoceMaHHLiMH iuio^aMH, ceMeHHaa xoxypa pe^yunpoBaHa h npefl- 
CTaBjieHa xopHHHeBaTOH hjih 3ejieHOBaTOH iuieHxoH, HHoma HeoTjjejiHMOH ot nepHxapnna. 
IlpejiLmymHMH aBTopaMH OHa onncaHa xax iuieHaaTaa, cocToamaa H3 2 hjih Hecxojibxnx 
pajjoB chjilho cxaTwx KJieTOK (Harz, 1885), hjih xa k hohth H63aM6THLiH HHTeryMeHTajib- 
hlih ocTaTox, OTipaHHHeHHLiH ot HynejuiapHoro ocTaTxa xyTHxyjioii (Modilewsky, 
1908; Netolitzky, 1926), hjih, HaxoHeu, xax HecneuHajiH 3 HpOBaHHaa, 6ojiee hjih MeHee 
CMaTaa, 6e3 onpejiejieHHOH CTpyxTypbi (Ujmrep, 1958; Comer, 1976). H. A. Weddell 
(1856 — 1857) npHflepxHBajica Taxoro xce MHeHHa, ojiHaxo oh Harneji b ceMeHHOH xoxype 
Laportea gigas (= Dendrocnide excelsa) BbicTynaiomHe Ha noBepxHOCTH ceMeHH xpyn- 
Hwe xjieTXH c pa(f)Hji,aMH oxcajiaTa xajibnna. Kax moxho BHjieTb H3 o63opa F. A. KoMap 
(1992), ceMeHHaa xoxypa b ceM. Urticaceae ocTaeTca ro HacToamero BpeMeHH cjia6o- 
H3yqeHHOH h ee npH3HaxH He Hcnojib3yi0Tca jyia cncTeMaTHXH. BnepBbie Ha HeoObiHHyio 
MHXpOMOp(J)OJIOIHK) 3T0H XOJKypbl, CBa3aHHyiO C nep(f)OpHpOBaHHOCTbK), oOpaTHJIH BHH- 
MaHne T. Takaso h H. Tobe (1990), nocBaTHBuine, ojiHaxo, CBoe nccjiejiOBaHHe maBHbiM 
o6pa30M ceMencTBaM Celtidaceae h Ulmaceae. Ohh BbiacHHJiH, hto b o^hhx pojiax Urti¬ 
caceae ceMeHHaa xoacypa nep^opnpoBanHaa, a b apyrax HeT. 3th aBTopw, a Taxace 
B. B. HepHHx (1982) noxa3ajiH Ha npHMepe Celtidaceae h Ulmaceae 3 HaHHMOCTb jura 
cncTeMaTHXH h (|)HJioreHHH nop. Urticales npH3HaxoB ynpoiueHHOH luiennaTOH ceMeH¬ 
HOH xoacypbi, ee BHyTpeHHero CTpoeHHa (HepHnx, 1982) h MHxpoMop^ojioraH noBepx- 
HOCTH. 


11 



IlpoBefleHHbie mhoio paHee HccneflOBaHHa pa3BHTH5i h CTpoemw ceMeHHOH xoxypbi b 
poflax Parietaria (KpaBijoBa, 1991), Urtica (KpaBUOBa, 1993; KpaBijoBa, TejibTMaH, 1994), 
Girardinia (Kravtsova, 1994), Boehmeria, Dendrocnide, Urera (KpaBUOBa, HeonyOjraxo- 
BaHHbie aaHHbie) noxa3ariH, hto OHa cJiopMHpyeTCH o6ohmh 2—3-cjiohhmmh HHTeryMeHTa- 
mh. Hpoijecc flHtficJiepeHiiHauHH no-pa3HOMy npoHcxo^HT b pa3Hbix ponax, c npeHMymecr- 
BCHHbiM pa3BHTneM jih6o HapyxcHoro HHTeryMeHTa, jih6o BHyrpeHHero, jih6o BHyrpeHHeH 
smmepMbi o6ohx HHTeryMeHTOB. 3pejiasi ceMeHHaa xoxypa xpanHBHbix, xoth cmibHo cxca- 
Ta h racTOJioraHecKH ynpomeHa, He ABJiseTca 6eccTpyxTypHOH. OHa o6jiaa aeT r o chx nop 
«expbiTbiMH » npH3HaKaMH, KOTopbie Moryr 6biTb Hcnojib30BaHbi rrsl pemeHna npo6jie- 
mhhx BonpocoB (JmnoreHHH h CHCTeMaTHKH aaHHoro ceMencTBa, ocBen^eHHbix b pa6oTax 
C. J. Chen (1985), I. Friis (1989, 1993) h C. M. Wilmot-Dear (1989). 

B HacToameii cTaTbe npencraBJieHbi pe3yjibTaTbi cpaBHHTeJibHO-aHaTOMHnecxoro H3y- 
neHHa ceMeHHOH Koxypbi b ceM. Urticaceae. KpoMe Toro, ^Jia onpeaejieHHa (J)HJioreHeTH- 
necKHX CBH3eH 3Toro ceMencTBa b HccjieflOBaHHe BXJnoneHbi ceMeHa npencTaBHTeneH 
ceM. Moraceae, a rrsl pemeHHa cnopHoro Bonpoca o poncTBeHHbix cbh3hx nopa^xa Ur tic fi¬ 
les H3yneHbi ceMeHa y npeflCTaBHTejien cOjraxaeMbix c Urticales nopa^xoB ijBeTxoBbix pac- 
TeHHH. Kax H3BecTHO, cyn^ecTByeT Hecxojibxo Tonex 3 peHHa no nocnenHeMy Bonpocy. Tpa- 
OTUhohho nop. Urticales noMemaiOT b Hamamelididae («higher hamamelids») (Takhtajan, 
1980; Cronquist, 1981), oflHaxo MHorne aBTopbi npe/inojiaraioT ero po^CTBO c Malvales n 
Euphorbiales (HanpnMep, Weddell, 1856—1857; Berg, 1977, 1989; Dahlgren, 1983; Thor¬ 
ne, 1983, 1992, 2000). A. JI. TaxTa^xcaH (1987, 1997) H3MeHnji CBoe MHeHne oTHocHTejib- 
ho nojioxeHna nop. Urticales b npennoxeHHOH hm cncTeMe noKpbiToceMeHHbix n nepeHec 
ero H3 Hamamelididae b Dilleniidae. R. F. Thome n R. Dahlgren bxjiiohhjih b Malvanae 
(Malviflorae) Taxxe nop. Rhamnales (hjih Rhamnales n Elaeagnales xax oT/iejibHbie no- 
pa^xn, no: Dahlgren, 1983). flaHHbie MOJiexyjiapHon cncTeMaTnxn (Chase et al., 1993; Sol¬ 
tis et al., 1997; APG (Angiosperm Phylogeny Group), 1998; Savolainen et al., 2000) yxa- 
3biBaiOT Ha poflCTBO Urticales c ceMencTBaMH Rhamnaceae , Elaeagnaceae , Barbeyaceae n 
Dirachmaceae, xoTopoe yxe 6bmo ycTaHOBJieHO paHee (3a HcxiuoneHneM nocjie^Hero ce- 
MencTBa) TpaflHijHOHHbiMH, HeMOJiexyjiapHbiMH MeTonaMH. Ohh, ojuiaKO, CBHfleTejibCTByioT 
o bo3moxchocth BXjnoneHHa 3 thx ceMencTB b ninpoxo nOHHMaeMblH nOp. Rosales , B XOTO- 
poM ceMencTBa nopa^xa Urticales 3aHHMaioT oxaejibHyio xna^y urticalean rosids (Sytsma et 
al., 2002). PaHee o po^erne Ulmaceae (ceMencTBa c HanOojiee npnMHTHBHbiMH rjw nopaw- 
xa npn3HaxaMH) c Rosales nncajia H. A. rpyfl3HHCxaa (1986). 


MaTepnaji h MeTO^HKa 

MaTepnajioM Hccjie/ioBaHHH nocjiyacHjm ceMeHa, nojiyneHHbie H 3 TepOapneB LE, 
VLA, K, L, MO, JBSD, PE h HexoTopbix /ipyrax. HacTb o 6 pa 3 uoB coOpaHa b opaHxepeax 
BoTaHHnecxoro HHCTHTyra hm. B. JI. KoMapoBa (BHH) PAH, FnaBHoro EoTamniecxoro 
Ca^a, MocxBa (TBC), h b ecTecTBeHHbix nonyjiaijHax hjih nojiyneHa no o 6 MeHy ceMaH. Ho- 
BepxHocTb h BHyrpeHHee CTpoeHHe ceMeHHOH xoxcypbi H 3 yueHbi y 177 bh^ob H 3 43 po^oB 
ceM. Urticaceae h y 30 bh^ob H 3 ceMencTB Moraceae , Malvaceae , Tiliaceae , Rhamnaceae h 
Elaeagnaceae. 


HccJieflOBaHHbie bh^bi h o6pa3nbi 

Urticaceae . Urticeae. Dendrocnide Miq. D. carriana Chew: Indonesia, Bali, Kastermans et al., 
KK + SS 129 (K); New Guinea, J. J. Havel et A. Kairo NGF. 17282 (L); D. cordata (Warb. ex Winkl.) Chew: Mo¬ 
luccas, Teninber Isl., P. Buwalda 4292; New Guinea, P. J. Darbyshire 629 (L); D. elliptica (Merr.) Chew: N. Bor¬ 
neo, W. Meijer SAN 26442 (L); D. excelsa (Wedd.) Chew: Queensland, N. S. Wales, C. T. White 12781 (K, LE); 
D. harweyi (Seem) Chew: Fiji, A. C. Smith 45 (K); D. latifolia Gaud.: Santa Isabel, P. F. Hint 2906 (K); Solomon 
Isl., New Georgia Isl., A. W. Cowmeadow et R. Teona 135IP 2518 (L); D. meyeniana (Walp.) Chew f meyenia- 
na : Philippines, A. Loher 6892 (K); Philippines, M. D. Sulit 11692(L); D. microstigma (Gaud, ex Wedd.) Chew: 
Indonesia, W. Sumbawa, Kasremans 18359 (L); D. moroides (Wedd.) Chew: opaHxcepen BHH; D. nervosa 
(Winkl.) Chew: New Guinea, Henty et Sayers NGF 20572 (K); New Guinea T. G. Hartley NTGH 9946 (L); D. ob- 
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lanceolata (Merr.) Chew: Sarawak, P. S. Ashton S. 16719 (K); N. Borneo, J. Ampuria 41510 (L); D. peltata (Bl.) 
Miq. var. peltata: Christmas Isl., B. A. Mitchell 154 (K); Z>. rechingeri (Winkl.) Chew: New Guinea, J. E. Blebbn. 
610 (K); D. schlechteri (Winkl.) Chew: New Guinea, J. Buderus NGF. 24077 (K); New Guinea, C. D. Sayers 
NGF 19509 (L); D. sinuata (Bl.) Chew: Malaya, Perak, B. Mollesworth 4879 (LE); Sumatra, R. Sitoroes 
5309 (LE); D. solomonensis (Rech.) Chew: Solomon Islands, T. C. Whitemore BSIP 1310 (K); D. stimulans 
(L. f.) Chew: Siam, A. F. G. Kerr (K); S. Sumatra, P. Buwalda 7581 (L); D. subclausa (Robins.) Chew: Philippi¬ 
nes, A. D. E. Elmer 17912 (K);D. ternatensis (Miq.) Chew: Moluccas, P. J. Eyma 3218 (K, L); ID. venosa Chew: 
Philippines, H. S. Yates 25532 (K); D. vitiensis Seem.: Fiji, Ba, D. Koroiveibau 14176 (K); Samoa Isl., Reinecke 
81 (L). Discocnide Chew. D. mexicana (Liebm.) Chew: Mexica, M. Bourgeau 2280 (LE). Girardinia Gaud.; 
G. diversifolia (Link) Friis et al.: Herb. Horti Calcutensis N17, Upper Burma, near Shan, 11.1892, Abdul Huk. 
(LE); Abyssinia, Envoi de M. W. Schimper 816 (LE) h ap.; G. septentrionalis Grudz.: Hortus Bot. Pekinensis; 
Pocchji, JJantHHH Boctok, 3anoBeflHHK «KeapoBaH naflb», 12 IX 1988, B. H. BopoimuioB (VLA); TaM ace, 
M. A. PaKOBa, 5 IX 1990, h ap. Gyrotaenia Griseb. G. myriocarpa Griseb.: Cuba, C. Wright 531 (LE); G. sp .: Do¬ 
minic Republic, Zanoni 39183 (JBSD). Hesperocnide Torr. et Gray. H. tenella Torn: USA, California, Oakland, 
VII 1881, M. E. Jones (6 / N°) (LE); USA, «Flora of Sequoia region» N 423 (LE). Laportea Gaud. (incl. Scept- 
rocnide Maxim, u Fleurya Gaud.). Sect. Imported . L. alatipes Hk. f.: Uganda, T. D. Maitland 1054 (K); Kenya, 
R. A. Geesteranus 6241 (L); L. amberana (Baker) Leandri: Madagascar, M. G. Cours 2159 (K); Madagascar, 
Ch. d’Alleizette 300650 (L); L. bulbifera L.: Pocchh, JJaribHim Boctok, MOKfly flepeBHHMH BapcJjojioMeeBofi « Ty- 
ryeBKofi, JL FT. BopobteBa 251 (LE); Korea, Prov. Kenge, 16 VIII 1927, V. L. Komarov, 6 /N° (LE); (= L. termi- 
nalis Wight) India, Sikkim, C. B. Clarke 36554 (LE); L. canadensis L.: USA, Minnesota, A. P. Anderson (LE); 
Montreal, F. M. Victorin 28448 (LE); L. decumana (Roxb.) Wedd.: New Guinea, L. J. Brass 32711 (K); L. dise - 
pala (Gagn.) Chew: Thailand, J. F. Maxwell 75—727 (L); L. macrostachya (Maxim.) Ohwi: from Botanical Gar¬ 
den Tohoku University, Japan; L. perrieri Leandri: Madagascar, M. G. Cours 5449 (K); Sect. Fleurya . L. aestu - 
ans (L.) Chew: Brazil, L. Ridel 1290 (LE); Abyssinia, G. Schweinfurth, D. Riva N 475 (LE) h ap.; L. grossa 
(Wedd.) Chew: Africa, Drege 3865 (LE) h ap.; L. interrupta (L.) Chew: Herb. Hort. Bot. Calcutensis (LE); Flora 
of Indo-China, Hue and Vicinity, R. W. Squires 45 (LE); Philippines, Herb. Fischer N 722 (LE) h ap.; L. ruderalis 
(Forst. f.) Chew: Ins. Romanzoff, A. Chamisso, 6 / N° (LE). Nanocnide Blume (o6a B*ma). N. japonica Blume: 
Japan, C. Hoshu, H. Ohashi et al., 401 (LE); China, N. Guigzhou 774 (PE); N. lobata Wedd.: China, Anhui Prov., 
K. C. Kuan 75078 (PE). Obetia Gaud. O. aldabrensis Friis: Aldabra, Renvoize 1357 (K); O. carruthersiana (Hi- 
em) Rendle: S. W. Africa, Strey 2681 (K); O.ficifolia (Savigny) Gaud.: Flora von Central Madagascar N 3581, 
18 VIII 1880, leg. J. M. Hildebrandt (LE); O. radula (Baker) Jackson: Madagascar, Baron 3558 (K); Kenya, Gar¬ 
dner 2963 (K); O. tenax (N. E. Brown) Friis: Mozambique, Souza 3820 (K); Natal, Killick 682 (K). Ur era Gaud. 

U. alceafolia Gaud.: S. America, Herb. Fischer 134 (LE); Panama, W. G. D’Arcy 10995 (LE) h ap.; U. baccifera 
Gaud.: Cuba, Rugel 254 (LE); opaHxepen EHH; U. caracasana (Jacq.) Griseb.: Panama, 1 III 1967, D. G. Koz¬ 
lovsky, 6 / N» (LE); U. hypselodendron (Hochst) Wedd.: Congo Belgicae, A. Vuton 826 (K); Kenya, R. A. Maas 
Geesteranus 4794 (L) h ap.; U. kaalae Wawra: Australia, Escholtz (LE); U. kameroonensis Wedd.: Zaire, S. Li- 
sowski 16982 (K); U. sandwiciensis Wedd.: Hawaiian Isl., Kauai, A. A. Heller 2605 (LE); Plants of Hawaii, Cha¬ 
misso 273 (LE) h ap. Urtica L. (18 BnaoB H3 45). Cm. no: KpaBitoBa, TejibTMaH, 1994. 

Lecantheae . Achudemia Blume (= Pilea , sect. Achudemia (Bl.) Chen). A. japonica Maxim.: Pocchh, JJa- 
jibhhh Boctok, 3anoBeaHHK «KeapoBaa naab». 4. 9. 1971. H. npobaTOBa (VLA); Mandschuria, 18/30 VIII 1869, 

V. L. Komarov (LE). Elatostema Forst. E. acuminata (Poir.) Brongn.: Mt. Kinabalu, Sabah, W. L. Chew et 
J. H. Comer, RSNB NN 4022 et 6016 (LE); E. laetevirens Makino: Japan, T. Makino 119083; Japan, M. Togashi 
7353 (LE); E. sessile Forst.: China, A. Henry 3266 (LE); E. stipulosum Hand.-Mazz.: China, Hunan, Li Zhen-yo 
et al. 371 (LE). Lecanthus Wedd. L. peduncularis (Royle) Wedd.: Mt. Kinabalu, Sabach, W. L. Chew et 
E. J. H. Corner, RSNB N 4024 (LE); Mt. Kinabalu, Eastern Shoulder, W. L. Chew et E. J. H. Comer 913 (LE); 
(= L. wightii Wedd.): Rungbce, Daijeehing, C. B. Clarke 5550 (LE); N. W. India, N. G. Royle (LE); n ap. Pellio- 
nia Gaud. P. heyneana Wedd.: opaHacepen EHH; P. scabra Wedd.: Hong Kong, S. Y. Hu 13115 et 9605 (LE). EL 
La Lindl. ? P. angulata (Bl.) BL: S. China, Chen, S.-C. et al. 459 (LE); China Hunan, C. S. Fan et Y. Y. Li 
580 (LE); P. boniana Gagnep.: opaHxcepen EHH, poaima — KnTan; P.fontana (Lunell) Rydb.: USA, Michigan, 
near Makinaw City, E. G. Voss 15172 (LE); P. hamaoi Makino: Pocchh, JJantHHH Boctok, HuKOJitCKO-YccypHn- 
ckhh ye3fl, 6jih3 a- nasaoBKa H. UIhuikhh 1522 (LE); JJaribHHH Boctok, OKp. r. BnaaHBOCTOKa, H. A. Tpya3HH- 
cKaa (LE); P. hyalina Fenzl: Brazil, Rio de Janeiro, L. Ridel et Lushnat 1012 (LE); P. mongolica Wedd.: flarib- 
hhh Boctok, o. nonoBa, T. T. Eyn (VLA); K). npHMOpbe, OKp. r. BjiaaHBocTOKa, T. KpecTOBCKaa 287 (LE); Bota¬ 
nical Garden Tohoku University, Sendai, Japan; P. peploides (Gaud.) Hook, et Am. Taiwan, T. Tanaka 
1744 (LE); P. spruceana Wedd.: opaHxcepen EHH (poaHHa — nepy); ? P. stipulosa Miq.: Japan, Kyushu, M. To- 
gasi 1413; Japan, Nagasaki, Maximowicz 21 Sept.—3 Oct. 1863 (LE). Email Juss. P. crenata C. B. Rob.: Seyc¬ 
helles, Nuwara-Eliya, monte Galaha, L. Bernardi 15834 (LE); P. laevigata Blume: Hong Kong, S. Y. Hu 
12735 (LE). 

Boehmerieae. Archihoehmeria C. J. Chen. A. atrata (Gagn.) C. J. Chen: Vietnam, Balansa 2499 (LE). 
Astrothalamus C. B. Robins. A. reticulatus (Wedd.) C. B. Robins.: N. Borneo, Cuandra, A1051 (K). Boehmeria 
Jacq. (17 biw>b H3 50): B. aspera Wedd.: Pern, (May 1863), Pearce sn. (K); Colombia, Zarucchi et al. 6078 (K); 
B. biloba Wedd.: Bot. Gard. Tohoku Univ., Sendai, Japan; Japan, Faurie 2349 (K); Japan, Furuse 21687 (K); 
B. blumei. Philipines, Luzon, Merrill 8278 (K); B. bullata Kunth subsp. coriacea (Killip) Friis et Wilmot-Dear: 
Ecuador, Andre K. 1687 (K); B. caudata Sw.: Brazil, St. Hilaire 99 (K); B. celtidifolia Kunth: Ecuador, Zak 
1808 (K); B. clidemoides Miq.: China, Yung-Yun City, Lau S. K. 757 (LE); China, Henry, 12795 (K); Thailand, 
Suddce et al. 1089 (K); B. cylindrica (L.) Sw.: Cuba, Grudzinskaya 443 (LE); N. America, Rock River Valley, ex 
Hb. G. D. Swezey (LE); Canada, Montreal, F. Marie-Victorin 28 586 (LE); Paraguay, Fiebrig 6149 (K); B. holo- 
sericea BL: Bot. Gard. Tohoku University, Japan; B. lanceolata Ridley: Tonkin, Tsang 3045S (K); B. nivea (L.) 
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Gaud.: Japan, Faurie 6499 (K); (var. concolor ) Japan, Furuse 42693 (K); Orto Bot. dell’Univ. Padova, Italia; 
(B. nipono-nivea) Japana, Kyoto, S. Masuda 96842 (LE); Bot. Gard. Tohoku University, Japan; B. pavonii 
Wedd.: Ecuador, Holm-Neilsen 21577 (K); Brazil, Glaziou 9591 (K); B. platyphylla D. Don: China, C. H. Wang 
et al. 1281 (LE); China, Chen Shao-chin et al. 67 (LE); B. radiata Burger: Guatemala, Smith 1869 (K); B . rami - 
flora Jacq.: Venesuela, Pittier 11280 (K); Ecuador, Berg 1261 (K); B. tricuspis (Hance) Makino: Hortus Bot. Pe- 
kinensis; Bot. Gard. Tohoku University, Japan; B . zieboldiana Bl.: Bot. Gard Tohoku Univ., Japan; Japan, Furuse 
12034 (K). Chamabainia Wight. C. cuspidata Wight: India, E. Bengal, Hb. Griffith 4564 (LE); India, Darjelling, 
C. B. Clarke 35220 (LE). Cypholophus Wedd. C. mollucanus (Bl.) Miq.: N. Borneo, Mt. Kinabalu, W. L. Chew et 
al. 269 (LE); C, rufescens Wedd.: Java, ex Hb. Lugduno-Batavo (LE). Debregeasia Gaud. D. velutina Gaud.: In¬ 
dia, Sikkim, Hb. Falconer 13610 (LE); D. saeneb (Forssk.) Hepper et Wood: India, Ran-gunga riv. Kumaon, 
R. Strachey, J. E. Winterbottom 14 (LE); D. wallichiana (Wedd.) Wedd. subsp. wallichiana: India, Sikkim, 
G. King 2024 (LE), subsp. ceylanica (Hook, f.) Wilmot-Dear: Ceylon, Thwaits 2201 (LE). Leucosyke Zoll. et 
Mor. L. candidissima Wedd.: Sumatra, H. O. Forbes 1467 (LE); L. capitellata Wedd.: N. Borneo, Mt. Kinabalu, 
W. L. Chew et al., RSNB 2583 (LE). Maoutia Wedd.: Af. diversifolia Wedd.: Sumatra, H. S. Yates 2295 (LE); 
Af. puya (Hook.) Wedd.: India, Sikkim, C. B. Clarke 36235 (LE). Myriocarpa Benth.: Af. longipes Liebm.: Mexi- 
ca, Alush Shiltom Ton 3794 (LE); Af. yzabalensis (J. D. Smith) Killip: Barro Colorado Isl., Canal zone, E. Wet- 
more, Cebbe 14 (LE). Neodistemon Babu et A. N. Henry. N. indicum (Wedd.) Babu et A. N. Henry: Thailand, 
Kerr 4565 (K). Neraudia Gaud. N. melastomaefolia Gaud.: Hawaii, O-Wahu, Chamisso (LE). Nothocnide Blume. 

N. melastomatifolia (K. Sch.) Chew: New Guinea, Foseman et al. 9F45766 (K); N. mollissima (Bl.) Chew: Java, 
Jacobs 4801 (K). Oreocnide Miq. (incl. Villebrunea Gaud, ex Wedd. O. integrifolia (Gaud.) Miq.: India, Sikkim 
Himalaya, D. Smith 1191 (LE); O. rubescens (Bl.) Miq.: China, Yunnan, C.-W. Wang 81114 (LE). Phenax 
Wedd. P. ballotaefolius Wedd.: Bolivia, Yungas 475 (LE); P. laevigatus Wedd.: Argentina, J. Henera 358 (LE); 
P. sonnerattii (Poir.) Wedd.: Brasil, P. Carauta et al. 1553 (L). Pipturus Wedd. P. asper Wedd.: Philippines, Lu¬ 
zon, Elmer 8488 (LE); P. arborescens (Link) C. B. Robins.: Philippines, Luzon, H. H. Barthlett 14707 (LE); 
P. argenteus Wedd.: Queensland Hb., Tamborine Mt., C. T. White 12708 (LE); P. Icauaiensis A. A. Heller: Ha¬ 
waiian Isl., Kauai, A. A. Heller 2428 (LE). Pouiohia Gaud. (incl. Hyrtanadra Miq. et Memorialis (Bennet) 
Buch.-Ham. ex Wedd.). P.formicaria (Wedd.) Wedd.: Peru, Arvalo 445 (K); P. gaudichaudii Leandri: Madagas¬ 
car, Keraudren 1508 (K); P. guineensis Benth.: Abyssinia, Shimper 1433 (LE); P. hirta (Bl.) Hassk.: 
Hong-Kong, Wright, 6—8 IV 1853 (LE); China, Yunnan, C.-Wang 18456 (K); P. mixta Solms.: Ethiopia: de Wil¬ 
de 7463 (K); P. nudiflora Willd. Friis et Wilmot-Dear: Venezuela, H. Pittier 13317 (MO); P. occidental^ (Li¬ 
ebm.) Wedd. var. occidentals : Panama, W. L. Stem et al. 359 (LE); P. parasitica (Forssk.) Schweinf.: Tanzania: Lo¬ 
vett 1545 (K); P. pentandra (Roxb.) Ben. et Br. subsp. pentandra: India, Mooney 1522 (K); Bengal, Silijori, 

C. B. Clarke 26499 (LE); P. poeppigiana (Wedd.) Killip: Peru, Hb. Fischer N 3044; Peru, Mexia 8207 (K); 
P. sanguinea (Bl.) Merrill subsp. sanguinea : var. sanguinea : China, Tonkin, W. T. Tsang 30347 (LE); var . ful- 
gens (Wedd.) Hara: India, Khasia, Rulton 21918 (LE); var cinerascens (Bl.) Wedd.: Sumatra: Jacobson s. n. (VIII 
1924) (K); subsp. elegans (Wedd.) Friis et Wilmot-Dear: Taiwan, T. Tanaka, J. China 11183 (LE); P. triandra (Bl.) 
Bl.: Taiwan: Chao 648 (K); Ceylon, Thwaites 2187 (LE); P. zeylanica (L.) Benn. et Br.: India, Kashmir, N 23522 
(LE); Sikkim, Himalaya, presented by Dr. Treutler, May 1875 (LE); Hong-Kong, Shiu Ying Hu 10416 (LE); In¬ 
dia, Khasia, C. B. Clarke, 13 V 1886 (LE); UeiuioH oxp. r. Kojiom6o, 29 V 1908, A. MnxejibcoH (LE). Sarcachla- 
mys Gaud. S. pulcherrima Gaud.: Bhutan, Griersan et Long 1525a (K). Touchardia Gaud. T. I a tifolia Gaud.: Ha¬ 
waii, Honolulu, O. Degener (LE). 

Forsskaoleae. Forsskaolea L. F. angustifolia Retz.: Teneriffa, 1807, Hb. Mertens (LE); Botanical Gar¬ 
den, Mainz; F . Candida L. f.: Namibrand: Karibib, 24 IV 1963, S. Seydel 3498 (LE); Plantae Schlechterianae, 
Austro-Africanae Regio occidentalis, N 11019, 5 IX 1897 (LE). Droguetia Gaud. D. iners (Forssk.) Schweinf. 
subsp. iners : Java, Zollingero 2185 (LE); subsp. urticoides (Wight) Friis et Wilmot-Dear: Peninsula India Orien- 
talis, Hb. Wight N 2706 (LE). Australina Gaud. A. pusilla (Poir.) Gaud, subsp. pusilla : Australia, E. F. Constable 
5468 (LE). Didymodoxa Wedd. D. capensis (L. f.) Friis et Wilmot-Dear: Herb. Fischer, Ecklon et Leyner (LE); 

D. caffra (Thunb.) Friis et Wilmot-Dear: Cape prov., Drege 1839 (LE). 

Parietarieae. Parietaria L. nonpon Parietaria : P. cretica L.: Flora Graecum, Iovis Olympis Athenarum, 
Turcovini, 13 V 1884 (LE); P.judaica Strand.: Th(})jihc, OsepHH, 6 / N° (LE); EajiKapmi, oxp. KonmoMa, 7 VIII 
1927. E. h H. Eym; (= P. diffusa Mert. et Koch): KpsiM, Aio-JJar, Tpamnejib 1903 (LE); Herb. Transcaucasicum, 
Tamara-Schloss, W. Massalsky, 1885—1886 (LE); reopraeBCKim MOHacTbipb, 9 VIII 1893, Kopxhhckhh (LE); 
(= P. littoralis Schchian): AjpcapHCTaH, 11 VI 1939 (LE); (= P . caespitosa Jarm. ex Schchian): JJarecTaH, Eyn- 
HaxcK, Iyce&HOB, 15 VII 1988 (LE); P. officinalis L.: oxp. HoBopoccHHcxa, 1 VII 1923, noapKOBa (LE); no^po/j 
Freirea : P. alsinifolia Delile: HpaH, EeHflep A66 hc, 12 IV 1943, UJepbMKOBCKHH (LE); P. floridana Nutt.: Mexi- 
ca, C. C. Parry et al., 1872 (LE); P. micrantha (Ledb.) Jarm.: 3an. npnypajibe, ct. Iybuxa, 30 VII 1925, K. Hro- 
uiHHa, 3. CMHpHOBa (LE); K). OceTHJi, OpMaHH, 9 IX 1937, H. H. AbpaMOB (LE); P. serbica Pane: YjSeKHcraH, 
P. B. KaMeJiHH 1351 a (LE); CpearoiH A3H5I, ropbi YuKone-Tay-AKTaui, P. B. KaMejiHH 74 (LE). Gesnouinia Gaud. 
G. arborea Gaud.: EEC (MocKBa). Soleirolia Gaud. S. soleirolii (Regel) Dandy: opaHxepen EHH. H emistylu s 
Benth. H. boehmerioides Benth.: Guayaquil, Hartweg. 1843, Hb. Hookerianum N 696 (LE, K); Ecuador, Nor- 
dostl, Huigra, 445 (MO); Ecuador, Los Rios, L. Holm-Nielsen et al., 2796 (MO); Ecuador, Purchased, H. Eggers 
15645 (K); H. macrostachya Wedd.: Venezuela, Bolivar, Henk van der Werff et R. Wingfield 7455 (MO). Rous- 
selia Gaud. R. humilis (Sw.) Urb.: Cuba, Limones, Solidad 1 VII 1927, J. G. Jack (LE). 

Moraceae. Broussonetia : B. papyrifera (L.) Vent Hortus Bot. Pekinensis; Nikitsky Bot. Garden, D. Graff 
81 (LE); B. kazinokii Siebold: Bot. Gard. Tohoku Univ.; Chlorophora : C. tinctoria (L.) Benth. et Hook.: Timor, 

O. H. Forbes 3731 (LE); Dorstenia : D. contrajerva L.: opaHxcepen EHH; Hortus Bot. Coimbra, Portugal; France, 
Le Breuil., M. et M-me D. Girardon; D. elata Gagn.: Bot. Gardens, Glasgow; D. indica Wall.: Bot. Gardens, Glas¬ 
gow; France, Le Breuil., M. et M-me D. Girardon; Ficus L. F. elastica L. (kojui. Eot. My3ea EHH); F. erecta L. 
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(kojui. Bot. My3ea BHH); F. insipida subsp. segoviae (Miq.) Carvajal: Mexica, T. Wendt 3523 (CHAPA (2)); 
F. padifolia Kunth subsp. padifolia: Mexica, J. J. Guerrero 732 (LE); F. palmeri S. Watson: Mexica, J. M. Alco- 
cer (ENCB); Maclura : Af. cochinchinensis (Loureiro) Corner: Af. pomifera (Rafinesque) C. Schneider: Bot. 
Gard. Sofia, M. tricuspidata Carriere: Hort. Bot. Pekinensis; Morus L. (Bot. Gard. Sofia): M. alba L., M. bomby- 
ds Koidzumi, M. nigra L., M. rubra L. Malvaceae (kojui. Bot. My3ea BHH): Alee a rosea L., Tiliaceae 
(kojui. Bot. My3ea BHH): Triumfetta bartramia L.; Rhamnaceae (kojui. Bot. My3ea BHH): Ceanotus azule- 
as Desf., Frangula alnus Mill., Hovenia dulcis Thunb., Rhamnus cathartica L., R. alaternus L., Ziziphus si¬ 
nensis Lam. Elaeagnaceae (kojui. Bot. My3ea BHH): Elaeagnus angustifolia L., E. argentea Pursh, E. sati- 
va Dippel, Hippophae rhamnoides L. 


AHaTOMHHecKoe cTpoeHHe ccmchhoh xoxypbi HccjieaoBajiH c noMombio CBeTOBoro 
MHKpocKona Ha nonepenHbix cpe3ax 3peiibix ceMH, a Taxxe Ha ^pameHTax ceMeHHOH ko- 
xypbi, OT^ejieHHbix ot ceMeHH c noMombio tohkhx am, nyreM paccMaTpHBaHHa cjioeB ko- 
xcypbi b iuiaHe. IlpenapaTbi 6buiH npHroTOBjieHbi c noMombio 3aMopaxHBaiomero mhxpoto- 
Ma hjih no o6biHHOH MeTojotHKe napa(J)HHOBbix cpe30B. HacTb hx OKpameHa reHifHaH-BHOJie- 
tom. KymKyjiy BbiaBJiajm c HOMonibK) o6pa6oTXH cpe30B cyaaHOM IV, a jrarHHH — 
(J)JIOporJHOKHHOM C CepHOH XHCJIOTOH. 

IIoBepxHOCTb ceMeHHOH Koxypbi H3ynaJiH c noMombio C3M (JSM-35C) Ha ee cjjpar- 
MeHTax hjih Ha iiejiOM ccmchh. Ilpn onncaHHH ee yjibTpacKyjibHTypbi npHaepxHBajiHCb 
TepMHHOJiorHH «Botanical Latin» (Steam, 1973). B poaax Urtica, Hesperocnide , Obetia, 
ceKUHH Fleuria poaa Laportea ( Urticeae ), Leucosyce, Maoutia, Oreocnide, Phenax, Sar- 
cochlamys ( Boehmerieae ), Achudemia, Pilea h Pellionia ( Lecantheae ) ceMeHHaa xoacypa 
TpyjjHojjocTynHa jma Ha6jnoaeHHa, Tax xa k oHa He oTaeJiaeTca hjih imuib nacTHHHO oTaeJia- 
eTca ot nepHxapnna. Ilpn paccjiaHBaiiHH ceMeHHOH xoxypbi mojkho 6bino Ha6jnoaaTb 
CTpyxTypy ee BHyrpeHHHx cjioeB — SHjioTecTbi h sHaoTemeHa. 

C Hcnojib30BaHHeM xajKaon mctojihxh o6biHHo H3ynajiH 2—3 hjih 6ojiee ceMaH oaHoro 
o6pa3ita h no bo3moxhocth Hecxojibxo o6pa3ijoB xaxcaoro Bima. OnHcaHHa jjejiajin no Ha- 
6jnoaeHHaM JiaTepajibHOH CTOpoHbi ceMeHH b ero cpeaHen nacTH. 


Pe3yjibTaTbi 

Ah am o mu n ceMenuou Kow,ypu Urticaceae 

CeMeHHaa xoxypa b ceM. Urticaceae iuienqaTaa, ao 25 mxm tojiiii., ccJiopMHpoBaHa 
o6ohmh HHTeryMeHTaMH, 2 —3-cjioHHaa, peaxo H 3 4 cjioeB xjieTox. JIoxajiH 3 auHa TaHHHOB 
pa3JiHHHa y Tpn 6 h poaoB — b 3X30TecTe, sHaoTemeHe hjih b o6ohx cjioax. 3K30TecTa 06 - 
pa30BaHa yjyiHHeHHbiMH Baojib ceMeHH KJieTxaMH (peaxo, y HexoTopbix bhjjob poaa Dend- 
rocnide, xrieTxaMH pa3JiHHHOH (JiopMbi h opn^HTaitHH) ; b 3pejioM ceMeHH OHa npeacTaBJiaeT 
co6oh jih6o 6 eccTpyxTypHyio nojiynpo3paHHyio itneHxy (mioraa coaepxamyio unacTHjibi, 
no-BHjiHMOMy xjiopoitnacTbi, h c pa3JiHHHMbiMH rpaHHuaMH xjieTox), jih6o coxpaHaeT xjie- 
TOHHyio CTpyxTypy, TaHHHcoaepxamaa, He3aBHCHMO ot stoto Hepeaxo nep^opnpoBaHHaa. 
3iiaoTecTa (ecjiH npHcyrcTByeT b 3pejioM ceMeHH) npeacTaBjieHa cxaroH aspeHXHMOH h 
coctoht H3 6 ojiee hjih MeHee pbixjio pacnojioxeeHHbix xjieTox (pa3JiHHHOH (f)opMbi b TpH- 
6 ax), Hepeaxo c yrojimeHHbiMH h cjia 6 o jmrHH(|)HiiHpoBaHHbiMH paanajibHbiMH CTeHxaMH 
(aajiee — PC). Peaxo (jranib b poaax Dendrocnide h Laportea) HMeioTca xrieTXH c pacjjHaa- 
mh. 3HflOTeraeH Taxxce aBJiaeTca jih6o 6 eccTpyxTypHbiM chjibho cxaTbiM cjioeM, ho c pa3- 
jiHHHMbiMH c noMombio C3M ipaHHijaMH xjieTox, jih6o o6pa30BaH TaHHHeojotepxamHMH 
KJieTxaMH c 6 ojiee hjih MeHee BbipaxeHHbiMH yrojimeHHaMH Ha PC b BHac BepTHxajibHbix 
Taxen. KjieTXH pa3JiHHaioTca y Tpn 6 no $opMe, HajiHHHio hjih oTcyrcTBHio opneHTaiiHH h 
BbipaxeHHOCTH yrojimeHHH Ha PC. 

BHyTpeHHaa noBepxHocTb ceMeHHOH xoxypbi o 6 biHHo cjia 6 o cxjiaanaTaa 6 jiaroaapa 
cxjiajixaM SHjiocnepMa hjih noacTHJiaioiiieH xyraxyjibi, HHoraa poBHaa, b Tpn 6 e Urticeae ot 
PObhoh ao CKJiajjnaTOH. KyTHxyjia, noacTHJiaiomaa ceMeHHyio xoxypy, y 6 ojibiHHHCTBa bh- 
aoB TOHxaa, He 6 ojiee 1 mxm tojiiii., ojiHaxo b HexoTopbix pojiax Tpn 6 bi Urticeae OHa ao 
8 mxm tojihi., Han 6 ojiee TOJicTaa y Dendrocnide. Hynejuiyc b 3 pejioM ceMeHH npeacTaBJieH 
tohxoh 6 eciiBeTHOH 6 eccTpyxTypHOH imeHKOH H3 o 6 ojionex cxearax xjieTox. Jlnnib y He- 
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KOTopbix KpynHOceMHHHbix bh^ob po^a Dendrocnide oh coxpairaeT KJieTOHHyio CTpyxTypy, 
Jiynuie BbipaxeHHyio b cmia^Kax KyTHKyjibi. 

HapyxHaa xyTHKyjia Ha noBepxHOCTH ceMeHHOH Koxeypbi Urtica dioica He 6bma Haime- 
Ha npH ee H3yneHHH c noMombio T3M (flKOBJieBa, KpaBijoBa, 1999), hto no3BOJiHeT npefl- 
nojioxHTb, hto OHa oTcyrcTByeT y 6ojibiHHHCTBa npe,acTaBHTejieH ceM. Urticaceae. 

CeMeHHaa xoxypa KpanHBHbix oOmhho coxpaHaeT KJieTOHHyio cTpyKTypy h aobojilho 
pa3Hoo6pa3Ha b npe^ejiax ceMencTBa (Kravtsova, 2001). Moxcho pa3JMHHTb cne/iyioiime ee 
THHLI H BapHaHTbl. 

Tnn Urtica (pnc. 1 h 5) — ceMeHHaa Koxeypa ynpomeHHaa 3K30TecTajibHo-3imoTec- 
TajibHaa, 3—4 cnoHHaa; 3K30TecTa o6pa30BaHa OoJibineH nacTbio TaHHHconepxeanmMH 
KJieTKaMH (pwc. 1, 16, 26\ 5, 16 — 66), y Girardinia (puc. 1, 36) KJieTKaMH 6e3 co^epxHMo- 
ro, c nonepeHHbiMH noJiyKOJibneBbiMH yrojimeHHaMH Ha o6ojiohkc; Meamy cMexHbiMH 
KJieTKaMH o6biHHO HMeiOTca OTBepcTHa. KneTKH 3HnoTecTbi (pHC. 1, le — 3e\ 5, le — 6e ), b 
pa3HOH CTeneHH CXaTOH H pblXJIOH, y3KHe, HHOr^a C OTHCTJIHBblMH OTpOCTKaMH, BblT^HyTbl 
6ojiee hjih MeHee nonepeK ceMeHH h nepnemiHKyjiapHo KJieTKaM 3K30TecTbi; ohh jih6o o 6- 
pa3yiOT AOBOJibHO pbixjiyio ceTb, jih6o pacnojioxeHbi npaBHJibHbiMH nonepeniibiMH pa^aMH. 
3HnoTemeH (pnc. 1, 2z\ Ta6ji. I, 1) tohkhh h (3a HCKJnoneHHeM HeKOTopbix Dendrocnide, 
pHC. 5, 7) 6eccTpyKTypHbiH, npe^CTaBjieH OojibineH nacTbio KopHHHeBaTOH iuichkoh H3 
oOojioneK cHjibHO cxaTbix KJieTOK. BapHaHTbl THna (hx 3) pa3JiHHai0Tca no HaJiHHHio b 3 k- 
30TecTe jih6o TaHHHOB, jih6o nojiyKOJibiteBbix nonepeHHbix yTOJimeHHH o6ojiohkh, a Taxxe 
no (J)OpMe, CO^epXHMOMy H HaJIHHHK) HJIH OTCyTCTBHK) OpneHTaitHH KJieTOK SHflOTeCTbl. 

BapnaHT Dendrocnide (pnc. 1, 7 h 5, 7 — 3): HeT CTporon opneHTaijHH KJieTOK 3K30Tec- 

Tbl h/hJIH SHflOTeCTbl, KJieTKH SH^OTeCTbl pa3JIHHaK)TCH HHOTfla H no (|)OpMe-OT OKpyTJIblX 

h OBaJibHbix no y3KHx yzyiHHeHHbix b TaHreHTaJibHOM HanpaBJieHHH (D. nervosa, pnc. 5,7). 
3 m HflOTecTa oaho- hjih nByxcjioimaa, KJieTKH Oonbrnen nacTbio TaHHHOBbie, HenpaBHJibHOH 
(JjopMbi, o6pa3yiOT ceTb, OTnejibHbie kjictkh HepenKO c pacjjHnaMH (pnc. 5, 4a). BapnaHT 
Urtica (pnc. 1, 2; 5, 4 — 6): kjictkh 3K30TecTbi h SHnoTecTbi opneHTHpoBaHbi cTporo Bflojib 
h nonepeK ceMeHH cootbctctbchho (bo B3aHMH0 nepnemiHKyjiapHbix HanpaBJieHHax), 3H- 
noTecTa oflHOCJioHHaa, kjictkh OojibineH nacTbio He conepxaT TaHHHOB. BapnaHT Girardi¬ 
nia (pHC. 1,3): cxoneH c BapnaHTOM Urtica, ojjHaKO kjictkh 3K30TecTbi 6e3 TaHHHOB, c no- 
JiyKOJibiteBbiMH nonepenHbiMH yrojimeHHaMH Ha BHyrpeHHeH TaHreHimajibHOH CTeHKe (na- 
jiee — BTC) h PC. 

Tnn Boehmeria (pnc. 2 h 6) — ceMeHHaa Koxypa ynpomeHHaa 3HnoTecTajibHO-3tmo- 
TemajibHaa, 3-cjioimaa: 3K30TecTa hctko He BbipaxeHa (pnc. 2, 16,26), npejjCTaBjieHa 6ec- 
CTpyKTypHOH nojiynpo3panHOH iuichkoh, HHorjja c OTBepcTHaMH; kjictkh 3HnoTecTbi 
(pnc. 2, le, 2e\ 6) b ochobhom HenpaBHJibHO-OBaJibHbie no oKpyrjibix h nponojiroBaTbix, c 
HepaBHOMepHO yTOJimeHHbiMH h cjia6o JiHrHH(|)HUHpoBaHHbiMH PC. 3miOTerMeH (pnc 2, 
72, 2z\ Ta6ji. 1,2 ,4 — 6) o6pa30BaH nojraroHaJibHbiMH TaHHHconepxanmMH KJieTKaMH b pa3- 
jihhhoh CTeneHH c yTOJimeHHbiMH PC. BapHaHTbl THna (hx 2) pa3jiHnaiOTca no (|)0pMe mie- 
TOK SHflOTeCTbl, HaJIHHHIO HJIH OTCyTCTBHK) OpHCHTailHH KJieTOK B SHflOTerMeHe H nO BeJIH- 
HHHe KJieTOK b o6ohx cjioax. BapnaHT Boehmeria (pnc 2, 7): kjictkh SHnoTecTbi OojibineH 
nacTbio HenpaBHJibHO-OBaJibHbie no nponojiroBaTbix, He MeHee 30 mkm b flJiHHy, kjictkh 3H- 
.aoTerMeHa (Ta6ji. I, 4 — 6) 6ojiee hjih MeHee H30,zmaMeTpHHecKHe, He opHeHTHpoBaHbi no¬ 
nepeK ceMeHH. BapnaHT Forsskaolea (pnc. 2,2): kjictkh simoTecTbi b ochobhom OKpyrjibie 
Jl o OBaJibHbix, He 6oJiee 15(25) mkm b miHHy, KJieTKH 3imoTerMeHa y3KHe, BbiTaHyTbie none¬ 
peK ceMeHH (Ta6ji. I, 2). 


Phc. 1. CeMeHHaa Koacypa THna Urtica. 

1 — BapwaiiT Dendrocnide ( D . stimulans), 2 — BapwaiiT Urtica {Laporeta interrupta), 3 — BapwaHT Girardinia (G. diversifolia)\ 
a — ceMemiaa Koacypa Ha nonepennoM cpe3e, a ' — Ha npoaontHOM cpe3e, 6 — 3K30TecTa b ruiaHe, e — aimoTecTa b ruiane, z — 
anaoTerMeH b njiane; 6en — 6enoK, k — KyTHKyna, K3 — mieTKa aooTecTbi, h — Hyuennyc, o — OTBepcTHe b 3K30TecTe, ck — 
ceMeHHaa Koxypa, ym — yrojimeHHa o6ojiohkh, 3 — anaocnepM, 3Km — 3K30iecTa, 3nm — aimoTecTa, 3nmz — anaoTerMeH; 
TaHHHti b nojiocTH KJieTOK Ha cpe3ax ceMeHHOH KoxypLi noKa3aHbi nepHMM, npH BHae CBepxy — urrpHxaMH. MacuiTa6Haa 

jiHiieiixa — 0.05 mm. 
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I 2 

Phc. 2. CeMeHHaa Koacypa THna Boehmeria. 

1 — BapwaHT Boehmeria (B. cylindrical, 2 — BapnaHT Forsskaolea (F. angustifolia). 06o3HaneHHH h MacmxaSHaa jiHHeii- 

Ka Te xe, hto h Ha pnc. 1. 

Tun Maoutia (pnc. 3) — ceMeHHaa xoxypa ynpomemiaa 3X30TecTajibH0-3HA0Ter- 
MajibHaa, 3-cjioiiHaa c TaHHHCOAepxamnMH 3X3PTecTOH h 3HnoTerMeHOM T paccnanBaeTca 
Ha 2 3thx anoa; 3K30TecTa He oxnejiaeTca ot nepHxapnna. 3miOTecTa . o6pa30BaHHaa OBa- 
JlbHblMH KJieTKaMH HJIH AOBOJIbHO y3KHMH H AJIHHHbIMH XJieTXaMH, BbITHHyTbIMH nOHepeK 
ceMeHH, nacTO npaxTHnecxn Hepa3JiHHHMa. BapnaHTbi THna (hx 2) pa3JinqaioTca no (f)opMe 
KJieTOK SHAOTecTbi h TOJimHHe hx o6ojionex. BapnaHT Maoutia (pnc. 3, 1 ): kjictkh 3 H#0Te- 
cth (pnc. 3, le) y3KHe, BbrraHyTbi nonepex ceMeHH, c tohkhmh o6ojionxaMH, ejma pa3JiH- 
HHMbi. Kjictkh SHAOTerMeHa Hecxojibxo pa3JiHHaiOTca b TpnSax Lecantheae h Boehme- 
rieae : b nepBOH ohh xpynHee (6o;iee 25 mkm an.) h 6 ojibineH nacTbio BbrraHyTbi nonepex 
ceMeHH. BapnaHT Oreocnide (pnc. 3, 2): xneTXH SHAOTecTbi (pnc. 3, 2e) oBajibHbie, c toh- 
xhmh hjih cjia6o h paBHOMepHo yrojimeHHbiMH PC. BapnaHT aBJiaeTca npOMexcyroHHbiM 
MexcAy 3thm TnnoM h TnnoM Boehmeria, ot xoToporo OTJiHnaeTca TaHHHCOAepxameii, He- 
OTAejiHMOH ot nepnxapmia 3X30TecroH n paBHOMepHo yrojimeHHbiMH o6ojionxaMH xneTox 
SHAOTeCTbl. 

Inn Parietaria (pnc. 4, 1) — ceMeHHaa xoxypa ynpomeHHaa 3X30TecTajibH0-3HA0Ter- 
MajibHaa, 2-cjiOHHaa, 3X30TecTa (pnc. 4, 16) rnieHnaraa (rpammbi xneTox pa3JinnHMbi Jinnib 
c noMombio C3M — cm. aanee) c 6ojibmnM xojihhcctbom iuiacTHA, 6e3 OTBepcTHH, BHiroTe- 
£1a He pa3BHTa, 3mioTerMeH H3 TaHHHCOAep jxamnx, yjyiHHeHHbix nonepex ceMeHH xneTox 
(Ta6;i. I, 3). 
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Phc. 3. CeMeHHaa Koxypa THna Maoutia. 

1 — BapHaHT Maoutia (M. puyo ), 2 — BapnauT Oreocnide (O. integrifolia). 06o3iiaHemw h MacuiTa6Haa jiHHeiiKa Te xe, hto Ha 

pac. 1. 

Tun Touchardia (pnc. 4, 2) — ceMeHHaa Koxypa ynpomeimaa sHUOTecTajibHaa. Tnn 
HBJMeTca npoMexyTOHHbiM Meamy THiiaMH 1 n 2, Tax KaK no CTpoeHHio 3HU0TemeHa 
HMeeTca cxouctbo c Urtica, a no CTpoeHHio UByx HapyacHbix cnoeB — c Boehmeria (pnc. 4, 
26). 

B poue Gyrotaenia ceMeHHaa Koacypa 6eccTpyKTypHaa, a b pouax Astrothalamus, Ela- 
tostema , Myriocarpa n Pellionia npn6jmxaeTCH k TaKOBOH. 


yjibtnpacKyjibnmypa noeepxnocmu 
ce m e hhou KOTKypbi Urticaceae 

YjibTpacKyjibnTypa ceMeHHon Koacypbi b ceM. Urticaceae HBjraeTca nepBHHHOH (no Tep- 
MHHOJiomn W. Barthlott, 1981). Peuxo, b pouax Gesnouinia, Girardinia n Parietaria , HMe- 
eTCH Taxxce BTopnHHaa CKyjibnTypa. Y HexoTopbix bhuob, nanpnMep H3 poua Dendrocnide 
Cra6ji. II, 1 ), yjibTpacKyjibnTypa noBepxHocTH ceMeHH He BbipaaceHa, pa3JimmMbi jraiub He- 
HCHbie OTiienaiKH nptnieraiomHx CKJiepenu 3KWOKapmta. Moxho BbmeJiHTb cneuyiomne sa- 
pnanTbi yjibTpacKyjibnTypbi ceMeHHon Koxypbi b stom ceMencTBe (Ta6jT. II, 2 — 19): 

PaccexHHO-nepfpopupoeaHHaji (Ta6ji. II, 2) — c HeKpyimbiMH n HenacTbiMH, paccean- 
HblMH OTBepCTKflfMH, COOTBCTCTByiOIlJHMH MCXKJieTHHKaM, B OCHOBHOM OBaJIbHOH (f)OpMbI. 
BcTpenaeTca y HeKOTopbix bhuob poua Dendrocnide. ITpepbiGucmo-cmpyimamaji (Ta6ji. II, 
3 ) — c y3KHMH mejieBHflHbiMH, 6onee hjih MeHee nacTbiMH otbcpctjuimh, co3uaiomHMn pn~ 
cyHOK noBepxHocTH ceMeHH b Bnue npepbrencTbix CTpyn. BcTpenaerca b HeKOTopbix pouax 
Tpn 6 bi Urticeae. y3ejiKoeo-MejiKope6pucmaR (Ta 6 ji. II, 4a, 6) — c mcjikhmh pe 6 paMH, 06 - 
pa30BaHHbiMH npnnoAHHTbiMH PC yuJiHHeHHLix KJieTOK 3K30TecTLi, yceaHHbiMH qacTbiMn 
yrojimeHHHMH b BHue y3e;iKOB. BTopnqHaa cKyjibmrypa JiecTHHHHaa (Ta6ji. II, 4a), o6ycjios- 
jieHa BbiCTynaiomHMH Ha BHyrpeHHeH TaHremmajibHOH crreHKe kjictok 3K30TecTbi y3KHMH 
napajnienbHbiMH KJieTKaMH 3HU0TecTbi. XapaKTepeH TOJibKo ujih po.ua Girardinia ( Urti- 
ceae). CeTHaTO-CTpyiraaTag (Ta6ji. II, 5,6) — c 6ojiee KpynHbiMH, nnneHHbiMH n JiaHijeT- 
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Phc. 4. CeMeHHaa Koxypa ranoB Parietaria (P. judaica ) (7) h Touchardia (T. latifolia) (2). 

la, 2a — ceMeHHaa Koxypa Ha nonepeaHOM cpe3e, 16 — 3K30TecTa b ruiane, le — 3HflOTerMeH b ruiaHe, 26 — SHflOTecTa b nnaHe; 
xji — xjioporuiacTM. OcTajiBHBie o6o3HaHeHHa h MacurradHaa jiMHemca Te xce, hto Ha pnc. 1. 

HbiMH OTBepcTHaMH b 3K30TecTe, 6jiaroaapa neMy Ha noBepxHocra ceMeHH BimeH He tojib- 
ko CTpyiiHaTbiH pHcyHOK 3K30TecTbi, ho h ceTb, o6pa30BaHHaa BbicTynaiomHMH rpaHHuaMH 
pacnojioaceHHbix xpecr-HaxpecT KJieTOK flByx HapyxcHbix cjioeB. BcTpenaeTca xa k b rane 
Urtica, nanpHMep y HexoTopbix Dendrocnide (Ta6ji. II, 5), Tax h b THne Boehmeria, Ha- 
npHMep y Pouzolzia nudiflora (Ta6ji. II, 6). «KpyyKeenaji» (Ta6ji. II, 7,8) — c xpynHbiMH h 
IHH pOXHMH, 6oJIbHieH HaCTbK) IHHpOXO-JiaHIteTHblMH OTBepCTHflMH B 3X30TCCTC, 3aHHMaiO- 
mHMH 3HaHHTejibHyio nacTb noBepxHocTH ceMeHH h HapymaiomHMH ee CTpyiraaTbiH pncy- 
hox. BcTpenaeTca b HexoTopbix po^ax tph6h Urticeae — Dendrocnide, Laportea, Ur era, 
Cemnamoji (Ta6ji. II, 9) o6pa30BaHa BbicTynaiomHMH PC xneTox simoTecTbi, pa3JiHHHMbix 
cxB03b TOHxyio iuieHxy 3X30TecTbi. BcTpenaeTca b HexoTopbix po^ax Tpn6 Boehmerieae, 
CmpyuHamo-cemnamaji (Ta6ji. II, 10) B03HHxaeT b THnax ceMeHHOH xoxypbi Urtica h Mao- 
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utia 6 jiaro,aapa BbicTynaiomHM PC y3KHx, yzyiHHeHHbix b^ojib ceMeHH kjictok 3K30Tecn>i, 
BCTpenaeTCfl b TpnOax Lecantheae h Urticeae. fleaxcdbi-cerrmamcui (Ta 6 ji. II, 77) — Ha no- 
BepxHOCTH ceMeHH Bmma ^BOHHaa ceTb, o6pa30BaHHaa Ojiaroaapa BbicTynaiomHM PC KJie- 
TOK 3K30- H SHflOTeCTbl HJIH flByX CJIOeB SHflOTeCTbl. BCTpenaeTCfl B HeKOTOpbIX pojiax TpH- 
6 bi Boehmerieae. Kojibnamaji (Ta 6 ji. II, 72) — CKB03b mieHKy 3K30TecTbi bh^hbi pacceaH- 
Hbie MejiKHe iuiocKHe KOJibueo6pa3Hbie KJieTKH aimoTecTbi. BcTpenaeTca y Forsskaolea h 
Droguetia (Forsskaoleae ). CeTnaTo-KOJibnaTaa (Ta 6 ji. II, 13) — KpoMe KOJibiteo 6 pa 3 Hbix 
KJieTOK 3HaoTecTbi Ha noBepxHOCTH ceMeHH BH^Hbi rpaHHijbi KJieTOK 3K30TecTbi. BcTpena- 
eTca y Australina h Didymodoxa ( Forsskaoleae ). OecuibHo-KOJibnamax (Ta 6 n. II, 14) — 
CKB03b mieHKy 3K30TecTbi 6 jiaro,aapa BbicTynaiomHM PC bh^hh iuiocKHe oBaJibHbie kjictkh 
aimoTecTbi, pa3,aejieHHbie 6 oJiee hjih MeHee KpynHbiMH MexcKJieTHHKaMH. BcTpenaeTca bo 
mhothx pojiax TpnObi Boehmerieae. YzejiKoeoji (Ta 6 ji. II, 75) — ckbo3b mieHKy 3K30TecTbi 
BH^Hbi BbicTynaiomHe b BHfle y 3 ejiKOB yrojimeHHa Ha PC KJieTOK aimoTecTbi. BcrpenaeTca y 
HexoTopbix bhjiob pofla Pipturus (Boehmerieae ). 3epHucmaji (Ta 6 ji. II, 16) — noBepxHocTb 
ceMeHH yceaHa MHoronHCJieHHbiMH xjiopoiuiacTaMH, coaepxcamHMHca b iuieHnaTOH 3K30- 
TecTe. BcTpenaeTca y bhwob pojja Parietaria. CjiumHosepHucmaR — MHoronHCJieHHbie 
xjiopoiuiacTbi yrojimaiOTca h nacTHHHO cjiHBaiOTca; onncaHbi y Soleirolia (KpaBijoBa, 
1992). 3epHucmo-cemuamaR (Ta 6 ji. II, 17) — KpoMe 3 epeH Ha noBepxHOCTH ceMeHH BHflHa 
ceTb, o6pa30BaHHaa BbierynaiomHMH PC KJieTOK 3K30TecTbi; 3epHa (xjiopoiuiacTbi) pacno- 
jioxceHbi npeHMymecTBeHHO b^ojib PC. BcTpenaeTca y bhjiob pojia Parietaria. 3epuu- 
cmo-cmpyunamo-cemuamaR (Ta6ji. II, 18) — cxoflHa c npeflbmymHM BapnaHTOM, oflHaxo 
KJieTKH 3K30TecTbi 3HaHHTejibHO BbrnmyTbi B^ojib ceMeHH, hto onpe^eJiaeT CTpyiinaTbiH xa- 
paKTep CKyjibnTypbi. BcTpenaeTca y bhwob poaa Parietaria. 3epHucmo-HenpaeujibHo-cem- 
namaji (Ta6ji. II, 19) — b OTJiHHHe ot npeflbwymero BapnaHTa KJieTKH 3K30TecTbi He y3KHe, 
hx PC 6ojibineH nacTbio H3orayTbie h H3BHjiHCTbie, xjiopoiuiacTbi cocpe^oToneHbi b ijeHTpe 
KJieTOK, a He b^ojib PC . BcrpenaeTca y Gesnouinia h Parietaria alsinifolia. 

Y MHorax btoob yjibTpacxyjibnTypa ceMeHHOH Koxcypbi 3HanHTejibHo BapbHpyeT ot Bep- 
xyniKH ceMeHH k ero ocHOBaHHio hjih ot cepeflHHbi jiaTepaiibHbix ctopoh k pe6paM. Ilpn 
3 tom oHa MoxeT 6 bitb pa3Hbix BapnaHTOB h nepexoflHOH ^opMbi h MeHaTbca, HanpHMep, ot 
6eccKyjibnTypHOH k ceTnaTOH h flBaxcflbi ceTnaTOH, co mejieBH^HbiMH oTBepcTHHMH jihuib b 
cpejiHeH nacTH ceMeHH hjih b ero ocHOBaHHH. 

B npe^ejiax Bima b KJieTKax 3K30TecTbi MoxceT BapbHpoBaTb KOJinnecTBo TaHHHOB h 
xjiopoiuiacTOB. 3to onpe^ejiaeT HHoma pa3JiHHHbiH UBeT ceMeHHOH Koxcypbi y pa3Hbix 06 - 
pa 3 U 0 B. B flpyrnx cjiynaax Taxoe BapbnpoBaHHe BJinaeT Ha xapaKTep noBepxHOCTH ceMeHH. 
HanpHMep, y Parietaria judaica yjibTpacxyjibnTypa ceMeHHOH Koxcypbi jih6o 3 epHHCTaa, 
jih6o 3 epHHCT 0 -cTpyHnaT 0 -ceTnaTaa. XapaKTep yjibTpacKyjibnTypw ceMeHHOH Koxcypbi mo- 
xceT MeHaTbca b npe^ejiax Bima, HanpHMep y bh^ob pojia Boehmeria — b cba3h c pa 3 JiHHH- 
eM y pa3Hbix soeMiniapoB BejiHHHHbi KJieTOK atmoTecTbi h MexcKJieTHHKOB Mexay hhmh. 

flajiee npHBOflHM xapaKTepHCTHKy crpoeHHa ceMeHHOH Koxcypbi no TpnOaM Urticaceae. 


Tpn6a Urticeae 

CeMeHHaa Koxcypa c oahhm TaHHHeojiepxcamHM cjioeM (3K30TecT0H) hjih flByMH (3K30- 
h aimoTecTon), 3—4-cjioHHaa, THna Urtica ( 3 a HCKjnoneHHeM Gyrotaenia), o6bihho c pa3- 
jihhhmoh Ha cpe3ax KjieTOHHOH cTpyKTypoH jiHinb b 3K30TecTe, c BapnaHTaMH: Dendrocni- 
de (HeKOTOpbie BHjibi pojia Dendrocnide , pnc. 5 ,1 — 3), Urtica (HeKOTopbie bhju>i pojta Den- 
dr ocnide (pnc. 5, 4, 5), Discocnide, Laportea, Nanocnide , Obetia , Ur era, Urtica h Girardi- 
nia ( Girardinia ). 3K30TecTa o6pa30BaHa KJieTKaMH co cjienca yrojimeHHOH o6ojiohkoh, 
20—170 mkm jyi., 5—30 mkm uinp., 1—20 mkm bbic., OojibineH nacTbio TaHHHcoflepacamH- 
mh, pexe noHTH nycTbiMH hjih c iuiacTHjjaMH (no-BHjtHMOMy, xjiopormacTaMH), y Girardi¬ 
nia — 6e3 coaepxcHMoro. KojinnecTBO TaHHHOB h CTeneHb ynjiomeHHa KJieTOK BapbHpyiOT y 
pojtOB h BHflOB ojtHoro pojta, HepejtKo Taoce b npejiejiax ojtnoro ceMeHH b cocejtHHx KJieT¬ 
Kax. Mexjty CMexcHBiMH KJieTKaMH o6bihho HMeiOTca 6ojiee hjih MeHee KpynHbie MexocjieT- 
hhkh. 3imoTecTa b pa3HOH CTeneHH cxcaTa, MeHbine y HexoTopbix Laportea h Girardinia 
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Phc. 5. CeMeHHaa Koxypa y npe^cTaBHTeneH poflOB Dendrocnide h Urera. 


D. nervosa , 2 — D. solomonensis, 3 — D. elliptica, 4 — D. oblanceolata, 5 — D. carriana, 6 — Urera baccifera\ 
— Me30TecTa, p — pa^mja. OciantHtie o6o3na*ienH5i Te xe, hto Ha pnc. 1. MaciHTa6naa jiHHeHKa: la — 6a — 
0.01 mm; 16 — 66, le — 6e — 0.05 mm. 





(pnc. 1 , 3a '), y KOTOpLix o6ojioHKa KJieTOK 3aMeTH0 yroJimeHa. Ee KJieTKH cojjepJKaT TaHH- 
Hbi, iuiacTHWbi hjih 6e3 coaepxcHMoro; otpoctkh KJieTOK Jiynme pa3BHTbi y HeKOTopbix Den- 
drocnide , Urera (pnc. 5, 6e) h Laportea (ranoBaa ceKima). B pojje Dendrocnide Jiynine 
Bcero BbipaxceHbi cKJiajjKH BHyrpeHHeH noBepxHocra ceMeHHOH Koxcypw, b hhx HaxoaaTca 
KJieTKH aimoTecTbi, coflepjKamne TaHHHbi hjih pacJjHjjbi (pnc. 5, 4), a c BHyrpeHHeH cropo- 
Hbi KyTHKyjibi b Han6ojiee KpynHbix ceMeHax coxpaHaiOTca flecfcopMHpoBaHHbie KJieTKH Hy- 
iiejuiyca (pnc. 5, 7, 4, 5). IIoBepxHocTb ceMeHH poBHaa hjih b pa3HOH CTeneHH 6yropnaTaa 
Gjiarojiapa CKJiajjnaTOCTH OHjjocnepMa, k 6 yropKaM noBepxHocTH npnyponeHbi Han6oJiee 
KpynHbie oTBepcTHa b 3K30Tecre. B pojje Dendrocnide ohh HaxojjaTca b o6jiacTH cKJiajioK 
sHjjocnepMa h CKJiajioK KyTHKyjibi. YjibTpacKyjibnTypa ceMeHHOH Koxcypw nacro He Bbipa- 
xceHa, noaBjiaeTca b ochobhom 6 jiarojiapa oTBepcTHaM (ceTuaTo-CTpyiniaTaa, npepbiBH- 
CTo-CTpyiiHaTaa, KpyxceBHaa), pexe 6jiaroflapa npnnojjHaTbiM hjih TpemHHOBaTbiM PC KJie- 
tok 3K30TecTbi (cTpyiniaTo-ceTHaTaa, y3ejiKOBO-MejiKope6pHCTaa). 

CeMeHHaa Koxcypa, KaK h nepnKapnnH (KpaBijoBa, 20016), Han6ojiee pa3Hoo6pa3Ha b 
pojje Dendrocnide , b kotopom 0 Ha flByx BapnaHTOB. CeMeHHaa Koxypa h Hyijejuiyc b pa3- 
hoh CTeneHH pejtyunpoBaHbi y bhwob (pnc. 5, 7—5, Ta6ji. 1), MeHbine — b KpynHbix ceMe¬ 
Hax (pnc. 5, 7, 2). CeMeHHaa Koxcypa BapbHpyeT no nncjiy cjioeB, CTeneHH hx pa3BHTHa (b 
TOM HHCJie 3HJIOTerMeHa), COJiepXCaHHK) TaHHHOB, HaJIHHHK) HJIH OTCyTCTBHK) OflHHaKOBOH 
opneHTaiiHH KJieTOK b o6ohx HapyatHbix cjioax, BejiHHHHe h (})opMe sthx KJieTOK, Hajimraio 
HJIH OTCyTCTBHK) pacJjHfl H OTBepCTHH B 3K30TeCTe, HBCTOTe, BeJIHHHHe h cJjopMe nocjiejjHHx. 
Bhju>i D. moroides h D. cordata BbmeJiaiOTca Han6ojiee pe3KHMH pa3JinnHaMH cocejmnx KJie¬ 
TOK 3K30TecTbi no CTeneHH h HanpaBJieHHio BbiTaHyrocTH. Pa3JiHnna Meatfly BHflaMH Ha6jno- 
AaiOTca Taioxe no TOJimnHe h CTeneHH cKJiaflnarocTH noflCTHJiaiomeH KyTHKyjibi. 

B flpyrax poflax bham o6bihho pa3JiHnaiOTca no BeJIHHHHe KJieTOK 3K30TecTbi (xax h Be- 
JIHHHHe CeMaH), COflepJKaHHK) B HHX TaHHHOB H IUiaCTHfl (nO-BHflHMOMy, XJIOpOIUiaCTOB), 
CTeneHH hx yiuiomeHHa h ^opMe Ha nonepenHOM cpe3e, no CTeneHH h (J)opMe nepc^opnpo- 
BaHHocTH. B poflax Laportea (/ranoBaa ceKima), Urera h Urtica HMeiOTca, KpoMe Toro, pa 3 JiH- 
nna Meatfly BHflaMH no CTeneHH pbixjiocTH 3HflOTecTbi h CTeneHH pa3BHTHa y sthx KJieTOK OTpo- 
ctkob. Pa3JiHHHa Meatfly poflaMH no cTpoeHHio ceMeHHOH Koatypbi He aBJiaiOTca neTKHMH, Tax 
Kax nepeKpbmaiOTca BHyrpHpoflOBbiM BapbHpoBaHneM, pa3Max KOToporo pa3jraneH y poflOB. 


Tpn6a Lecantheae 

CeMeHHaa Koatypa c flByMa TaHHHCOflepatamHMH cjioaMH (3K30TecT0H h 3HflOTemeHOM) 
hjih oahhm (3K30TecT0H), Maoutia Tnna, Maoutia BapnaHTa ( Pilea ) h ynpomeHHaa, cxofl- 
Haa c BapnaHTOM Urtica (Achudemia, Elatostema , Lecanthus, Pellionia, Procris), oTJinna- 
lomaaca ot nocjieflHero MeHee BbiTaHyTbiMH KJieTKaMH 3HflOTecTbi. B poflax Elatostema h 
Pellionia oHa npnOjmataeTca k 6eccTpyKTypHOH. 3K30Tecra o6pa30BaHa KJieTKaMH 
20—115 mkm flji., 5—25 mkm innp., ot y3Knx nojiHroHaiibHbix flo HenpaBHJibHOH ^opMbi c 
H3orayTbiMH PC, 6ojibineH nacTbio TaHHHCOflepatamHMH, chjibho cataTbiMH. HHorfla TaHH¬ 
Hbi HMeiOTca jinuib b oTjiejibHbix pacceaHHbix KJieTKax (Pellionia) hjih oTcyrcTByioT. 3hao- 
TecTa Hepa3JiHHHMa hjih coctoht H3 Mejixnx y3KHX, ho He oneHb jmnHHbix KJieTOK, opneH- 
THpoBaHHbix nonepex ceMeHH, oObihho chjibho pa3po3HeHHbix. 3HjtoTemeH b 6ojibuiHHCT- 
Be pojjoB (KpoMe Pilea) 6eccTpyKTypHbiH, y Pilea jiynine pa3BHT b cpaBHHTejibHo KpynHbix 
ceMeHax (Ta6ji. I, 4). YjibTpacKyjibnTypa ceMeHHOH Koacypbi nacTo He BbipaxceHa, HHorjia 
cjia6o CTpyiniaTaa hjih CTpyHnaTo-ceTnaTaa 6jiarojiapa npnnojiHaTOH ueHTpajibHOH nacTH 
KJieTOK HJIH PC. OTBepcTHa B 3K30TeCTe OTCyTCTByiOT. 


Tpn6a Boehmerieae 

CeMeHHaa xoacypa c jiByMa TaHHHCojjepjKamHMH cjioaMH ( 3 K 30 TecT 0 H h SHjiOTerMeHOM) 
hjih ojihhm (3HjioTerMeHOM), pejiKo 6e3 TaHHHOB, 3 ranoB (Ta6ji. 2) — Maoutia, c BapnaH- 
TaMH Maoutia ( Leucosyce , Maoutia) h Qreocnide ( Oreocnide , Phenax), Boehmeria, Bapn- 
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4 



Phc. 6. KneTKH aimoTecTW b TpH6e Boehmerieae. 

I — yrojmjeHira pajjHajibHbix KJieTOHHbix ctchok ciuioniHtie: 1 — Pouzolzia sanguinea subsp. sanguinea, 2 — P. occidentalis 
subsp. occidentalis. II — yrojimemra pajjHaJibHbix KJieTOHHbix ctchok npepbiBHCTbie: 3 — Boehmeria sieboldiana, 4 — Pouzolzia 
parasitica (y BepxyiiiKH ccmchh), 5 — Pipturus asper, 6 — Boehmeria nivea. Ill — yroJimeHHfl pajjHaJibHbix KJieTOHHbix ctchok 
CMeuiaHHbie b npcnejiax kjictkh: 7 — Boehmeria ramiflora, 8 — Pipturus argenteus. MaciirraOHaji jiHHCHKa — 0.05 mm. 


am Boehmeria (Archiboehmeria, Boehmeria, Chamabainia , Cypholophus , Debregeasia , 
Neodistemon , Neraudia , Nothocnide, Pipturus , Pouzolzia , Sarcochlamys) h Touchardia 
( Touchardia). Y Astrothalamus h Myriocarpa 0 Ha nomn 6eccTpyKTypHaa, y nepBoro po^a 

C pa3JIHHHMbIM JIHUIb 3H£OTerMeHOM, y BTOporO-HenpaBHJIbHO-OBaJIbHbIMH KJieTKaMH 3H- 

aoTecTbi c oneHb cjia6o yrojimeHHbiMH PC. 3K30Teera o6pa30BaHa KJieTKaMH (b 3pejion ko- 
xcype 6ojibiiieH nacTbio Hepa3JiHHHMbiMH) 25 — 165 mkm ,zyi. h 5 — 20 (25) mkm nrap., aocth- 
raiomHMH HaH6ojibmeH BejiHHHHbi b pojjax Boehmeria h Pouzolzia. Y Neodistemon, Touc¬ 
hardia h HeKOTopbix npe^CTaBmejieH poflOB Debregeasia , Phenax h Pouzolzia ohh 
pa3^ejieHbi MexcKJieTHHKaMH (oTBepcTHHMH) xoTa 6w Ha HexoTopbix ynacTKax ceMeHH. B 
THne Maoutia aooiecTa HHorfla jihuib c He6ojibiHHM KOJiHHecTBOM TaHHHOB h He no BceMy 
ceMeHH, y Phenax sonnerattii oHa 3ejieHOBaTaa c xjioportnacTaMH. 

KneTKH 3H^OTecTbi (pnc. 2, le h 6) o6bihho pa3Hoo6pa3Hbi b npejjejiax ceMeHH no BejiH- 
HHHe, ^opMe h opnemauHn, oco6eHHo y HexoTopbix bhaob po^a Pouzolzia. Ohh b ochob- 
hom HenpaBHJibHo-OBaJibHbie ^o y3K00Bajn>Hbix, HHoma jiHHeHHbie, nacTo c morayTbiMH 
PC, Oojibmeii nacTbio BbrraHyTbi nonepex ceMeHH, HanOojiee MenKHe (ao 30 — 35 mkmbp.) 
y Oreocnide (pnc. 3, 2e ), Phenax h HexoTopbix bh#ob po^a Pouzolzia , HanOojiee xpynHbie 
(no 120 mkm) y HexoTopbix bh^ob po^oB Boehmeria (pnc. 6, 3,7) n Neraudia. YTOJimeHira 
PC sthx KJieTOK 6ojiee 3HanHTejibHbie y BepxymKH ceMeHH, neM b ocHOBaHHH. OopMa yTOJi- 
meHHH PC aBjiaeTca xapaKTepHbiM npH3HaKOM po^a h BHjja (pnc. 6, 1 — 8 ; Ta6ji. 2). Ytoji- 
memra jih6o cnjiouiHbie — paBHOMepHbie (pnc. 3, 2e) h HepaBHOMepHbie (pnc. 6, 1, 2), 
jih6o npepbiBHCTbie — neTKOBimHbie (pnc. 6, 3), pa3pexceHHo-HeTKOBHflHbie (pnc. 6,4), 6 h- 
cepoBH^Hbie (pnc. 6, 5) hjih cjia6bie npepbiBHCTbie (pnc. 6, 6). Y npeflCTaBHTejien 8 po^oB 
(Ta6ji. 2) yTOJimeHHa PC cMemaHHbie b npeaejiax KJieTKH (pnc. 2, le; 6, 7, 8), o6pa30BaHbi 
coneTaHHeM 2 THnoB, HanpHMep ciuiomHbix h neTKOBimHbix. Po^bi h bhabi pa3JiHHHbi TaK- 
xce no CTeneHH yTOJimeHHH PC: yTOJimemra aobojibho cjia6bie (npn stom paBHOMepHbie hjih 
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TAEJIHUA l 

CTpoeHHe ceMeHHofl Koxypbi b poAe Dendrocnide 




CeMeHHafl Koxypa 

3K3QTecTa 


ToAUIHHa 

KyTHKyAH, 

MKM 

BncoTa 

pe6ep, 

MKM 

Bha 

TOJIIUHHa, 

MKM 

BHyrpeHHHH 

rpaiiHua 

OTBCpCTHH B 3K30TCCTC 

TOAIAHHa 
KAeTOK, MKM 

IUHpHHa 
KAeTOK, MKM 

3HAOTecTa 

D. elliptica 

3-6 

Cjia6o 

Ceion 

Pe^KHe 

hh Dendrocnidi 

2-5 

a 

25-30 

± PbixjiaH ceTb H3 He- 

2.0—3.0 

AO 50 

D. meyeniana f. 

3-8 

CKJiaAnaTaa 

IIOHTH 

KpynHbie, jiHHefiHbie h 

2-5 

12-15 

CTpOrO OpHeHTHpOBaH- 
HblX y3KHX KACTOK 

To xe 

2.5—3.0 

80-100 

meyeniana 

D. oblanceolata 

4-13 

pOBHaa 

Chjilho 

jiaHueTHbie, nacTbie 
OTCyTCTByiOT 

2-8 

12-15 

H3 HHTeBHAHbIX KAeTOK, 

2.5—3.0 

AO 30 

D. stimulans 

6-10(25) 

CKJia^qaTaH 

C;ia6o 

MejiKwe, mejieBHAHbie h 

4-20 

(15)20-30 

opHeHTHpoBaHHbix none- 
peK ceMeHH 
± PbiXAaa ceTb H3 He- 

2.5—4.0 

AO 115 

?Z>. veriosa 

5-8 

CKJiaA^aTaa 

Chjilho 

JiaHiieTHbie, peAKHe, 
HeperyjwpHbie 

To xe 

; 

1-3(8) 

15-30 

CTpOTO OpHeHTHpOBaH- 
HblX y3KHX KAeTOK 

To xe 

5.0—8.0 

AO 65 

D. carriana 

3-6(8) 

cKJiaAnaTaa 

Cna6o 

Cex 

KpynHbie, jiHHetabie h 

HHfl Sarcopus 

5-8 

10-30 

H3 y3KHX KAeTOK, 

2.5—4.0 


D. cordata 

5-8 

CKJKUPiaTaH 

To xe 

jiamieTHbie, nacTbie 

MejiKHe, jiaHi^eTHbie hah 

2-4 

5-8 

opHeHTHpoBaHHbix none- 
peK ceMeHH 

He pbDCAaa, iijioxo 

2.5—5.0 

~25, 

D. excelsa 

8-20 

Mejnco 

oKpyrJibie b nenoHKax, 
peAKHe, HeperyjwpHbie ' 
MejiKHe, HenpaBHJibHOH 

1-5(8) 

8-20 

pa3AHAHMaa 

± PbixAaa ceib H3 He- 

2.5—6.0 

OTAeAbHHe 

KAeTKH 

D. harweyi 

5-8 

CKJiaAHaTafl 

IIohth 

4>opMbi, nacTbie, a TaKxe 
KpynHbie yqacTKH 6e3 
3K30TeCTbI 

KpynHbie, AHHetabie h 

3-7 

6-14 

CTporO OpHeHTHpoBaH¬ 
Hbix y3KHX KAeTOK 

H3 y3KHX KAeTOK, 

2.5—4.0 




poBHaa 

JiaHiieTHbie ro oKpyrnbix, 
nacTbiq, 



opHeHTHpoBaHHbix none- 
peK ceMeHH 





D. latifolia 

1 

oo 

Cjia6o 

cKJiajjqaTaa 

MejiKHe, jiamieTHhie, 
e^HHHHHbie 

3-5 

Lf\ 

1 

OO 

D. moroides 

2.5—8.0 

To xe 

MeJiKHe, aaHueTHwe hjih 
OK pyrjibie b uenoaicax, 
pe/pcne, HeperyjiapHbie 

1-5 

2-8 

D. nervosa 

10-13 

» » 

OTCyTCTByiOT 

4-10 

18-30 

D. peltata var. 
peltata 

5-8 

CKJiajrsaT aa 

KpynHbie, jiHHeimbie h 
aaHueTHbie, qacrbie 

5-10 

8-18 

D. sinuata 

20-25 

PoBHaa 

Mejnoie, peflKHe 

8-13 

18-25 

D. solomonensis 

10-13 

ITohth 

poBHaa 

OrcyTCTByioT 

4-8 

10-13 

D. ternatensis 

5-13 

CKJia^aTaa 

HeKpynHbie, jiaHijeTHbie, 
pe^KHe, ho peryaapHbie 

2-8 

18-25 

D. vitiensis 

8-10 

Caa6o 

cKJia/piaTaa 

KpynHMe, JiHHeHHbie h 
J iaHijeTHbie, qacTbie 

2-5(8) 

5-15 


B. m. pbcoiaa ceTb H3 
HeCTporO OpHeHTHpOBaH- 
HblX y3KHX KJieTOK 

2.5—5.0 

He pHXJiaa, iuioxo 
pa3JiHHHMaa 

2.0—3.0 

CeTb H3 KJiexoK paajinq- 
HOft 4>OpMbI H OpHeHTa- 
HHH 

2.5—3.0 

H3 y3KHX KJieTOK, 
opHeHTHpoBaHHbix none- 
peK ceMeHH 

1.5—2.0 

B. m. pbcoiaa ceTb H3 
HeCTporO OpHeHTHpoBaH¬ 
Hbix y3KHX KJieTOK 

~1 

CeTb H3 HecTporo opneH- 
THpOBaHHblX y3KHX KJie¬ 
TOK, coOpaHHbix b none- 
peaHbie aHacTOM03Hpyio- 
mne TaxH 

2.5—5.0 

H3 y3KHX KJieTOK, 
OpHeHTHpoBaHHbix none- 
peK ceMeHH 

2.5—5.0 

± Pbixjiaa ceTb H3 He¬ 
cTporo OpHeHTHpoBaH¬ 
Hbix y3KHX KJieTOK 

© 

1 

© 


R o 255 


Ro 65 


Ro 290 


Ro 65 


~30, 

oTflejibHMe 

KJieTKH 

-30, 

CKJiaflKH 

Hyuejuiyca 



TAEJTHLJA 2 

CTpoeHHe ceMeHHOH Koxcypbi b TpnOax Boehmerieae , Forsskaoleae h Parietarieae 




CeMeHHan 

Koxypa 

3K30TecTa 

_i 

SmjoTecTa 

3HflOTemeH 

Pob 

ran, 

BapwaHT 

paccjia- 

HBaeTCH 

HJIH 

HeT 

TOJimH- 
Ha, MKM 

yjibTpacKyjibirrypa 

nep(J)o- 

pamm 

xjiopo- 

njiacTH 

TaHH- 

Hbl 

(J)OpMa KJieTOK 

MaKCH- 

MajibHaa 

fljiHHa 

KJieTOK, 

MKM 

yrojimeHna PC 

TOJI- 

mHHa, 

MKM 

MaKCH- 

MajibHaa 

fljiHHa 

KJieTOK, 

MKM 

TaHH- 

Hbl 


Boehmerieae 


Archiboehmeria 

B(B) 

- 

6-8 

HeacHO KBZXRhi 
ceTaaiaa 

- 

- 

— 

OBajibHbie, 

y3KOOBajibHbie 

45 

HeTKOBHBHbie 

2-6 

50 

+ 

Astrothalamus 

Cxob- 
HO c 

B(B) 


2-4 

BojibineH aacTbio 
He BbipaxceHa 







1-3 


+ 

Boehmeria 

B(B) 


OK. 5 

CeTaaiaa, BBaxcBM 
ceTaaiaa, HeacHO 
ceTaaiaa, oBajib- 

HO-KOJibaaTaa 




Ot OKpyrao-nojiH- 
roHajibHbix bo 

OBaJIbHbIX H 

y3KOOBaJIbHbIX 

50- 

120 

MeTKOBHBHbie; cMe- 
maHHbie (hctkobhb- 
Hbie h ciuioniHbie); 
cjiaObie npepbiBH- 
cTbie 

2-5 

30-85 

+/±/“ 

Chamabainia 

B(B) 


10-13 

HeacHO BBa>KBM 
ceiaaiaa b; o OBaab- 

HO-KOJIbaaTOH 




OBajibHbie, 

y3KOOBajn>Hbie 

60/75 

HeTKOBHBHbie 

5-10 

30 

+ 

Cypholophus 

B(B) 


2-4 

CeTaaiaa hjih neac- 
ho BBajKBH ceiaa- 

Taa bo OBajib- 

HO- KOJIbaaTOH 




To xce 

65/75 

Pa3pexceHHO-aeTKO- 
BHBHbie HJIH 

cMemaHHbie 

1-2 

He- 

pa3Ji. 

+ 

Debregeasia 

B(B) 


2-5 

OBajibno-KOJibaa- 
Taa hjih He Bbipa- 

xceHa 

(+) 

• 


» » 

50/60 

CMemaHHbie hjih 
ciuiouiHbie, cjiaObie 
paBHOMepHbie 

1-3 

50 

+/± 

Leucosyce 

M(M) 

+ 

10-13 

CKpbiTa 

— 

— 

+ 

JlHHeHHbie 


— 

1-4 

35 

± 

Maoutia 

M(M) 

+ 

10-18 

» 

— 

— 

+ 

» » 

~50 

— 

1-4 

25/40 

+ 

Myriocarpa 

B(B) 


ok. 2.5 

HeacHO BBaxcBbi 
ceTaaiaa 




OKpynibie h 
OB ajibHbie 

50 

Cjia6bie ciuioniHbie, 
noara paBHOMep¬ 
Hbie 




Neodistemon 

B(B) 


Ok. 5 

HeacHO-cTpyHaaTaa 

+ 



B OCHOBHOM 
y3KOOBajibHbie 

40 

CMemaHHbie 

2-4 

35 

+ 



Neraudia 

B(B) 


Ok. 10 

Ot HCHCHO-CTpytt- 
aaioft flo OBajib- 
HO-KOJIMaTOH 

- 

- 

— 

To )KC 

100 

CMcmumibic, y ucp- 
xyuiKH pa3pexceH- 
HO-aeTKOBHjiHbie 

3-8 

Nothocnide 

B(B) 


5-8 

CeTaaiaa hjih 
AB aayrbi ceTaaiaa 




Ot OKpyrao-nojiH- 
TOHaJIbHblX #0 

OBaJIbHbIX 

40 

CMemaHHbie 

2-5 

Oreocnide 

M(O) 

+ 

3-8 

HeacHO ABaxAH 
ceTaaiaa hjih He 

BbipaaceHa 


?+ 

(+) 

OBajibHbie h 
y3KOOBajibHbie 

35/55 

CiuioniHbie, cjia6bie 
paBHOMepHbie 

2-6 

Phenax 

M(jO) 

+ 

5-10 

HeacHO-ceTaaiaa 
hjih He BbipaaceHa 

(+) 

(+) 

+ 

To xce 

30/40 

CiuioniHbie, cjia6bie 
paBHOMepHbie hjih 
cjienca HepaBHO- 
MepHbie 

2-8 

Pipturus 

B(B) 


2-5 

Y3ejiKOBaa hjih 
H eacHO ABaayrbi 

ceTaaiaa 




Ot OKpynio-nojiH- 
TOHaJIbHblX ffO 

OBaJIbHbIX H 

Y3KOOBaJIbHbIX 

60 

BHcepoBH^Hbie hjih 
CM emaHHbie 

2-4 

Pouzolzia 

B(B) 


3-10 

CeTaaiaa, ABaatAbi 
h HeacHO ceTaa- 

Taa, OBajibHO-Koab- 
aaiaa, ceiaaTo- 
cTpynaaTaa 

(+) 



To xce 

35/45/ 

60 

CiuioniHbie, paBHO¬ 
MepHbie hjih HepaB- 
HOMepHbie; CMe¬ 
maHHbie: ot ciuioin- 

Hbix caerKa HepaB- 
HOMepHblX ffo pa3- 
pejKeHHO-aeTKO- 
BHJIHblX 

2-6 

Sarcochlamys 

B(B) 

+ 

4-8 

HeacHO ceTaaiaa 

— 

— 

— 

B OCHOBHOM 
y3KOOBajn>Hbie 

50 

CiuiomHbie, cjia6bie 
paBHOMepHbie 

1-5 

Touchardia 

T 


Ok. 5 

CTpyHaaTo-ceTaaiaa 

flO OBaJIbHO-KOJIb- 

aaTOH 

+ 



Y3KOOBajibHbie h 
jiHHeiiHbie 

45 

CiuiomHbie, HepaB- 
HOMepHbie, cxoff- 
Hbie c aeTKOBHji- 

HblMH 



Forsskaoleae 


Austral in a 

B(F) 

— 

Ok. 8 

CeTaaTO-KOjibaaiaa 

— 

+ 

— 

OKpyrjibie ao 
OB aJIbHbIX 

15 

CiuiomHbie caerKa 
HepaBHOMepHbie 

2-8 

Didymodoxa 

(O-F) 


Ok. 5 

OBajibHO- KOJibaaTaa 




Ot oKpymo-nojm- 
roHajibHbix no 

OBaJIbHbIX H 

Y3KOOBaJIbHbIX 

30(40) 

Caa6bie 

paBHOMepHbie 

1-2(4) 


30 

30 

60 

25/40 


50-55 


20-45 


30 


65 

65 



TAEJIHUA 2 (npodo/iDfcenue) 


Poa 

CeMCHHaa Koxypa 

3K30TecTa 

SnztoTecTa 

SHAOTerMeH 

ran, 

BapnaHT 

paccjia- 

HBaeTCH 

HJIH 

HeT 

TOJIIHH- 
Ha, MKM 

yjibTpacKyjibnTypa 

nep(^o- 

panHH 

Xiiopo- 

miacTbi 

TaHH- 

Hbl 

(^OpMa KJieTOK 

MaKCH- 

MajibHan 

AJiHHa 

KJieTOK, 

MKM 

yrojimemui PC 

TOJI- 

IHHHa, 

MKM 

MaKCH- 

MajibHan 

AJiHHa 

KJieTOK, 

MKM 

TaHH- 

Hbl 

Droguetia 

B(F) 

— 

5-8 

KoAbHaraa 

— 

+ 

_ 

OKpyrjiwe ao 

15(20) 

CiuiouiHbie HepaB- 

3-8 

65 

+ 









OBajIbHbIX 


HOMepHbie 




Forsskaolea 

B(F) 

— 

2-6 

» 

— 

+ 

— 

To xe 

10(15) 

To xe 

2-4 

40/50 

+ 


Gesnouinia 

P 

— 


3epHHCTO-ceT4aTafl 

- 

Parietaria 

P 

— 

2-4 

3epHHCTaa, 3ep- 
HHCTo-cTpyiwaTaH, 
3epHHCTO-ceraaTaH 

— 

Soleirolia 

P 

— 


CjIHTHO-3epHHCTafl 

— 

Hemistylus 

B(B) 


5-6 

Ot HeacHO-ce'raa- 

TOH H OBaJIbHO- 

KOJIbHaTOH AO CeT- 
HaTO-cTpyifaaTOH 

+ 

Rousselia 

B(B) 

- 

5-6 

CeraaTO-CTpyHHaTaH 

+ 


Parietarieae 


+ 

— 

— 

- 

— 

1.0- 

2.5 

25 

+ 

" 




1.0- 

2.5 

30 

+ 

— 

— 

— 

— 

1.0- 

2.5 

30 



Ot OKpyrAo-noAH- 
roHajibHbix ao 

OBaAbHbIX H 

Y3KOOBaJIbHbIX 

40(55) 

CMemaHHbie 
(ciuiouiHbie h neT- 
KOBHAHbie) HAH 
crnioniHbie HepaB- 
HOMepHbie 

2-3 

30 

— 

— 

To xe 


CrnioniHbie HepaB- 
HOMepHbie 

2-3 

25 


+ 


+ 

+/± 


IlpHMeHaHHe. B, M, P, T — cTpyicrypHbie raibi ccmchhoh KoxypH Boehmeria, Maoutia, Parietaria h Touchardia cootbctctbchho, ( B, F, M, O) — BapHaHTH ceMeHHoft Koxypu 
Boehmeria, Forsskaolea, Maoutia, Oreocnide cootbctctbchho, + — Hajiunne npH3Haxa, (+) — Hajimme npH3Haxa He y Bcex bhaob pozta, — — oTcyrcTBHe npH 3 HaKa, ± — cjiadaa 
BBipaxceHHOCTb npH3Haxa 



cjienca HepaBHOMepHbie) b po^ax Oreocnide (pnc. 3, 2e), Phenax, y HeKOTop&ix botob po- 
Rob Boehmeria ( B. nivea, puc. 6, 4), Debregeasia {D. wallichiana) h Pouzolzia (P. sangui¬ 
ned subsp. sanguined, puc. 6, 1, P. zeylanica). 

SnaoTemeH ao 10 mkm tojiiii., y bonbimmcTBa pcwra coctoht h 3 TaHHHeoaepxcamHX 
KJieTOK c 6ojiee hjih MeHee yrojimeHHbiMH PC, yrojimeHHH Hepe^xo xoporno BbipaxeHbi, a 
BHyrpeHHHH noBepXHOCTb BHyrpeHHeH ctchkh b pa3HOH CTeneHH 3epHHCTaa (Ta6ji. I, 5, 6). 
JIhiiib y Touchardia h Myriocarpa stot cjioh OeccTpyKTypHbiH, y Myriocarpa, bo3moxcho, b 
cbh3h c chjtbhoh o6men penyKimen ceMeHHOH Koxcypbi. KneTKH 20 — 85 mkm ot., mcjikhc 
(flo 25—35 mkm) y Chamabainia, Neraudia, Nothocnide, Sarcochlamys h HeKOTopbix bh- 
flOB po^OB Boehmeria h Pouzolzia , Haubcmee KpynHbie y Oreocnide , Pipturus h HeKOTopbix 
bhwob poaa Boehmeria. Ohh o6bnrao nojmroHajibHbie c npxMbiMH hjih cjia6o H3orHyn>iMH 
PC, cjienca yOTHHeHHbie b pa3Hbix HanpaBjieHirax, b poaax Neodistemon, Neraudia h Oreocni¬ 
de nacTo HenpaBunbHO-nojiHroHaJibHbie c H3orayTbiMH PC, y Chamabainia 6oJTbineH nacTbio 
y3KHe, HenpaBHJlbHOH (|)OpMbI, OpHeHTHpOBaHHbie BflOJIb CCMCHH. y HeKOTopbix BHflOB pOAOB 
Maoutia, Nothocnide, Phenax h Pipturus npeobna^aioT y3KHe, yOTHHeHHbie nonepex ceMeHH 
KJieTKH. Po^bi h BHflbi ootoid poaa paaimnaiOTCH no KOJiHnecTBy coaepxeaiimxcfl b simoTeiMe- 
He TaHHHOB (b peflKHx cnynaax ohh OTcyrcTByiOT), hx pacnpe^eneHHio b KJieTKe h b npenenax 
cjioa. Hanbojibuiee hx kojihhcctbo HaimeHO b smiOTemeHe Chamabainia h Neraudia. 

YjibTpacKyjibnTypa ccmchhoh Koxypbi b ochobhom BbipaxeeHa bjiaroflapa yrojimeHHbiM 
PC KJieTOK SHflOTeCTbl, pe^KO OTBepCTHHM B 3K30TeCTe. 06bIHHO OHa OT CeTHaTOH H ABaXflbl 
cemaTOH no OBajibHO-KOJibnaTOH, penxo ceTnaTO-CTpyHHaTaa hjth y3ejiKOBaa. OTBepcnra b 
3K30TecTe pe^KHe. 

B HeKOTopbix poflax (HanpHMep, Boehmeria h Pouzolzia) CTpoeHHe ceMeHHOH Koxcypbi 
BHAocneiTH(|)HHHO (pnc. 6, 1 — 8) hjth xapaKTepHO oth 6jih3khx biwob. HabjnoflaioTCH pa3- 
jthhhh no BejiHHHHe KJieTOK bo Bcex cjiohx hjih b simoTecTe, jih6o SHflOTeTMeHe, (|)OpMe 
KJieTOK 3HflOTecTbi h/hjih xapaKTepy yrojimeHHH hx PC, HHorna no HajiHHHio hjih OTcyr- 
CTBHK) OpHeHTHpOBaHHOCTH 3THX KJieTOK, no KOJIHHeCTBy TaHHHOB H TOJMJHHe PC B SHflO- 
TerMeHe hjih TOJimHHe o6ohx TaHHHconepjKanmx cjioeB. Pooti c onHOTnnHOH ceMeHHOH 
KOxypoH pa3JiHHaiOTC5i no nanHOMy npH3HaKy HeneTKo. 


Tpn6a Forsskaoleae 

CeMeHHaa Koxeypa (Ta6ji. 2) bo Bcex ponax c oothm TaHHHconepxeaiimM cjioeM (siino- 
TerMeHOM), Boehmeria THna, Forsskaolea BapnaHTa, y Didymodoxa npoMexcyroHHaa Mexe- 
ny BapnaHTaMH Oreocnide h Forsskaolea. 3K30Tecra conepxeHT Hebojibinoe KOjranecTBO 
xjiopoiuiacTOB, ee KjieTOHHaa CTpyKTypa Hepa3JiHHHMa ( Forsskaolea, Droguetia) hjih pa3- 
jiHHHMa c noBepxHOCTH ceMeim c noMombio C3M ( Australina, Didymodoxa) (Ta6ji. II, 12, 
13), KJieTKH 30—80 mkm ot. h 7—17 mkm nmp. Kjictkh SHflOTecTbi MejiKHe, y Forsskaolea, 
Droguetia h Australina (pnc. 7, 7; Ta6ji. 2) OKpyrjibie no OBajibHbix, cjienca yrjioBaTbie, c 
HepaBHOMepHO yrojimeHHbiMH PC, a y Didymodoxa (pnc. 7, 2) pa3Hoo6pa3Hbi no (JiopMe, 
co cjia6o h paBHOMepHO yrojimeHHbiMH PC. 3iinoTerMeH b ponax Australina (Ta6ji. I, 2) h 
Droguetia c 6ojibniHM kojikhcctbom TaHHHOB, y Didymodoxa h Forsskaolea oh chjh>ho 
yruiomeH. Jlnnib y Droguetia PC kjictok SOTOTemeHa CHabxceHbi OTneTjiHBbiMH yroJimeHH- 
SMH B BHfle BepTHKaJIbHbIX THXCeH. 

yjibTpacKyjibniypa ceMeHHOH Koxcypbi BbipaxceHa 6jiaroOTpa yrojimeHHbiM PC KJieTOK 
SOTOTecTbi hjih KJieTOK OTyx HapyxcHbix cjioeB. OHa KOJibnaTaa, ceTHaTO-KOJibnaTax, oBajib- 
HO-KOJibnaTax. OTBepcTna b 3K30TecTe OTcyrcTByiOT. 


Tpn6a Parietarieae 

CeMeHHax xoxcypa (Ta6ji. 2) c oothm TaHHHco^epxcamHM cjioeM (simoTerMeHOM), 2-x 
THnoB: Parietaria ( Gesnouinia, Soleirolia, Parietaria) h Boehmeria, BapnaHT Boehmeria 
(Hemistylus, Rousselia). ILieHnaTaa 3K30TecTa b nepBOH rpynne po^OB cootp^cht xjiopo- 
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Phc. 7. OrpoeHHe amjoTecTbi h SH^oTerMeHa y npeACTaBHTejieH TpH6bi Forsskaoleae. 

1 — Australina pusilla subsp. pusilla, 2 — Didymodoxa caffra. 06o3HaHeHHH h MacimaGHafl JiHHeHKa Te xe, hto na 

pac. 1. 

nnacTbi h jiHineHa OTBepcTHH, bo BTopon — 6e3 xjioponnacTOB, neptJjopHpoBaHa. Ee KJieT- 
kh, HHorjua pa3JiHHHMbie c noMombio C3M (Ta6ji. II, 17, 19),' 20—75 mkm an., 
4—30 mkm limp., jih6o y3Kne nojmroHajibHbie (6ojibinnHCTBO bh^ob pojua Parietaria), 
jih6o HenpaBHJibHOH (JiopMbi c H3orayTbiMH h hsbhjihctmmh PC ( Gesnouinia h Parietaria 
alsinifolia). 3mtOTecTa pa3BHTa jrniiib b po^ax Hemistylus h Rousselia (Ta6ji. 2), ee kjictkh 
c HepaBHOMepHO yTOJimeHHbiMH h jmrHHtJmijHpoBaHHbiMH PC. 3HflOTerMeH y Gesnouinia, 
Parietaria h Soleirolia o6pa30BaH ysKHMH KJieTKaMH, Oojibinen nacTbio yzvmHeHHbiMH no- 
nepex ceMeHH, y Parietaria HenpaBHJibHo-nojmroHajibHbiMH h ocTpoBaTbiMH (Ta6ji. I, 3), a 
y Hemistylus h Rousselia — He y3KHMH nojmroHajibHbiMH KJieTKaMH (KpaBUOBa, 1992); PC 
KJieTOK y Parietaria h Soleirolia TOHKHe. B flpyrHX po^ax 3aMeTHO yrojimeHbi. 

YjibTpacKyjibnTypa ceMeHHOH Koacypbi BbipaxeHa Onaro^apM cnenca npHnoflHHTbiM PC 
KJieTOK 3K30TeCTbI h/hJIH COflepjKaHHK) B HHX XJIOpOIUiaCTOB (3epHHCTaH, 3epHHCTO-CeTHaTaa, 
cjiHTHo-3epHHCTaa) hjih djiaro^apa npHno^miTbiM PC kjictok aimoTecTbi h Hajuramo oTBep- 
cthh (oBajibHO-KOJibnaTaa, ceTHaTO-cTpyHHaTaa). OTBepcraa b 3K30Tecre HHorjua HMeiOTca. 


Cmpoenue c eMennou Koxcypu 
y npedcmaeumejieu ceM. Moraceae 

Y npeflCTaBHTejieH 6 nsyneHHbix MejiKOceMaHHbix po^OB TyroBbix cTpoeHHe ceMeHHOH 
Koxcypbi cxoaho c onHcaHHbiMH j\Ji% Urticaceae THnaMH — Maoutia ( Broussonetia, Mo¬ 
ms), Urtica ( Maclura pomifera, Chlorophora, Ficus) hjih Boehmeria (HeKOTOpbie bh^w 
PORK Dors tenia). Y Dorstenia ceMeHHaa Koacypa pasjimma b npe^ejiax po,aa: y o^hhx bh^ob 
cxo^Ha c thhom Urtica (D. elata), y apyrax — c thhom Boehmeria BapnaHT Boehmeria 
( D. contrajerva, D. indica). CeMeHHaa Koxcypa Ficus HMeeT nepTbi cxo^CTBa c BapnaHTOM 
Dendrocnide THna Urtica, oflHaxo b 3H^OTecTe Jiynrne pa3BHTa ceTb THna JiyneBOH napeH- 
xhmm (aKTHHeHXHMbi) H3 njioxo pa3JiHHHMbix y3KHX KJieTOK, BepoaTHo BeTBamHxca. 3hao- 
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TerMeH b 3pejibix ceMeHax MoaceT 6bm> Hepa3JiHHHM (Maclura), xoporno (Broussonetia) 
miH cjia6o pa3BHT (Ficus), HHorjua 3HawrejibHO pa3JiHnaeTC5i no cTeneHH pa3BHTna b npe- 
aenax pojua (Dorstenia, Morus). YfljiHHeHHbie B^oJib ceMeHH xneTXH aooTecTbi nacTo xo- 
poino pa3JiHHHMbi c noBepxHocTH ceMeHH 6jiaro^apa yrojimeHHbiM PC h He6ojibinoMy co- 
aepxcaHHio TammoB, xax, HanpHMep, y Maclura (Tafoi. Ill, 1), Hexorapbix bh^ob po^OB 
Broussonetia (B. kazinoki) h Morus (M. nigra (ia6ji. Ill, 2), M. alba). YjibTpacKyjibnTypa 
ceMeHHon xoacypbi b stom cjiynae CTpyiniaTaa, ceTHaTO-crpyHHaTaa, BOJiHHCTo-CTpyHHaTaa 
h Typ6yjieHTHO-CTpynHaTaa. Peace KJieTKH 3X30TecTbi Hepa3JiHHHMbi c noBepxHocTH ceMe¬ 
HH h yjibTpacxyjibnTypa ceMeHHOH xoacypbi He BbipaaceHa (HanpHMep, y Broussonetia pa - 
pyrifera, Morus bombycis, M. rubra, Dorstenia contrajerva). B npejiejiax po^a OTBepcnw b 
ceMeHHOH xoacype Moryr xa k npHcyrcTBOBaTb, Tax h OTcyrcTBOBaTb b 3aBHCHMOCTH ot 
BHaa. OcHOBHbie otjihhha ceMeHHOH xoacypbi Moraceae ot ranHHHOH mix Urticaceae cjie- 
jyiomHe: 1) xneTXH 3X30TecTbi nacTO c 6ojiee yrojimeHHbiMH PC, HHoqja jmrHH(f)HijHpo- 
BaHHbiMH (Broussonetia ); 2) Ha o^hom ceMeHH xneTXH SHmoTecTbi o6biHHO 6ojiee pa3Hoo6- 
pa3HbI no 4)OpMe (ot OBaJIbHbIX flO y3XHX JIHHeHHblx), JTHrHH(|)HnHpOBaHbI H o6pa3yK)T flO- 
BOJibHO rycTyio ceTb (Ta6ji. Ill, 3); y Ficus ceTb cxo^Ha c actinenchyma. Xoporno pa3BHTaa 
TecTajibHaa aapeHXHMa Han^eHa HaMH Taxace y Pourouma bicolor H3 ceM. Cecropiaceae 
(Ta6ji. Ill, 4)\ 3) 3H,aoTerMeH HHoma jiHran^HanpoBaH. 


Ocodennocmu cmpoenuji ceMennou Koytcypu 
y npedcmae umejieu Malvales, Rhamnales u Elaeagnales 

CeMeHHaa xoacypa b flaHHbix rpynnax flH(f)(|)epeHUHpoBaHa h ^obojibho xoporno H3yne- 
Ha, % HTo OTpaaceHO b mhototomhoh CBO^xe no aHaTOMHH ceMHH noa pe^axijHeH A. JI. Tax- 
Tajiaama (Bobx, 1992; BbiineHCxaa, 1992, 2000; IIjihcxo, 1992; UIa6ec, Mopo30Ba, 2000). 

IIpHHHMaa BO BHHMaHHe 3TO 06cT05ITejIbCTB0, MbI 1 CpaBHHTeJIbHbIX IjeJieH HCCJie^OBaJIH 
b 3thx ceMencTBax y pe6ojibinoro HHCJia bh^ob no toh ace MeTO^nxe, hto h b Urticaceae, 
jiHinb Taxne xapaxTepHbie nepTbi ceMeHHOH xoacypbi, xax ocodeHHOcra snaoTemeHa k 
aapeHXHMy. Pa3BHTbiH sHflOTemeH c xapaxTepHbiMH yrojimeHmiMH Ha PC xneTOX o6Hapy- 
xeH y Bbi6paHHbix bh^ob Malvaceae (Alcea rosea) h Tiliaceae (Triumfetta bartramia), my- 
neHHbix npeacjje E. J. H. Comer (1976) c noMombio CBeTOBoro MHxpocxona. Y Triumfetta 
bartramia (Ta6ji. I, 7) sth yrojimeHHH cxo^hm c TeMH, hto Mbi Hanurn y Urticaceae', ohh 
HM eiOT bh.3 tohxhx BepTHxajibHbix Taacen, no-pa3HOMy pa3BHTbi Ha pa3Hbix ynacTxax ce¬ 
MeHHOH xoacypbi. B ceM. Rhamnaceae xoporno pa3BHTbiH TaHHHCOflepacanjHH SH^OTerMeH, 
cxo^HbiH c 3HflOTemeHOM Urticaceae, Han^eH jinuib y bh^ob po^a Rhamnus (Ta6n. I, 8). B 
Jipyrax po^ax oh cjia6o pa3BHT hjih npaxranecxn Hepa3JiHHHM. Y Ziziphus sinensis 3Hmo- 
TemeH o6pa30BaH crnibHO cacaTbiMH xneTxaMH c HepaBHOMepHO yrojimeHHbiMH pa^najib- 
HbiMH cTeHxaMH. Hx HapyacHaa CTeHxa yrojimeHa h npn paccnaHBaHHH ceMeHHOH xoacypbi 
He OT^ejiaeTca ot xneTOx, xax h y H3yneHHbix npeflCTaBHTejieii ceM. Elaeagnaceae. Elaeag- 
naceae jaajibine, neM Rhamnaceae, OTXJioHHJiHCb ot Malvaceae no CTpoeHHio 3HW0TemeHa, 
Tax xax pajjHanbHbie ctchxh xjieTox stoto cnoa yroJimeHbi paBHOMepHo. 


OScyacaeHHe 

3 nauenu e npuinaKo e cmpoenuji c eMennou KOMypu 
djui cucmeMamuKU c eMeucmea Urticaceae 

IIpHBefleHHbie Bbime pe3yjibTaTbi HCCJie^OBaHHH CBH^eTejibCTByioT o tom, hto CTpoeHHe 
ceMeHHOH xoacypbi b ceM. Urticaceae comacyeTca c chctcmoh ceMencTBa, pa3pa6oTaHHOH 
Weddell ( 1856 — 1857 ). Jfjisi xaac^oii Tpn6bi xapaxTepeH cboh THn hjih BapnaHT ceMeHHOH 
xoacypbi: pa Urticeae — ran Urtica, jxjw Boehmerieae — BapnaHT Boehmeria rana Boe- 
hmeria, jma Forsskaoleae — BapnaHT Forsskaolea 3Toro rana, njw Parietarieae — THn Pa- 
rietaria. Tnn Maoutia, oflHaxo, xapaxTepeH He TOJibxo Tpn6bi Lecantheae, ho BCTpena- 


2 EoTaHH'iecKHH xypHaji, N® 11, 2003 r. 
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eTCfl TaKxe y necKOJibKHx poflOB TpnObi Boehmerieae. TaKHM o6pa30M, HMeeTCH HeKOTopaa 
M03aHHH0CTb b pacnpeaeneHHH npH3HaKOB ccmchhoh Koxeypbi BHyrpH ceMencTBa, hto 
CBOHCTBeHHO 6ojibuiHHCTBy flpynix npH3HaKOB, Hcnonb3yeMbix b ero CHCTeMaTHKe (Friis, 
1989). 

OCHOBHbIMH npH3HaKaMH CCMCHHOH KOXypbl, HMdOHtHMH 3HaHCHHe £JI5I CHCTCMaTHKH 
paccMaTpHBaeMoro ceMencTBa, hbjhhotch hhcjio cjiocb, cTeneHb hx pcayKijHH, najiHHHe, 
MeCTO JIOKaJIH3aiJHH H KOJIHHCCTBO TaHHHOB, HaJIHHHe HJIH OTCyTCTBHe B 3K30TeCTe Xiiopo- 
njiacTOB, (JjopMa h BejiHHHHa kjictok b ^Byx BHyrpeHHHx cjioax, a Taxxce xapaKTep yTOJime- 
HHH HX pajIHaJIbHblX CTeHOK, HaJIHHHe HJIH OTCyTCTBHe BbITflHyTOCTH B OflHOM HanpaBJieHHH 
KJICTOK 3HflOTemeHa. BaXCHblMH IipH3HaKaMH HBJIHIOTCH TaKXCe HaJIHHHe HJIH OTCyTCTBHe 
OTBepCTHH B 3K30TCCTC, HX BCJIHHHHa H cjjOpMa. 

JJjw CHCTeMaTHKH Tpn6bi Urticeae BaxcHbi, KpoMe Toro, npH3HaKH Hannniw hjih oTcyr- 
CTBHa pa<J)im, a b 2 Hapyxmbix cjioax — kjictok, yjyiHHCHHbix cTporo bo bsbhmho nepnen- 
AHKyjwpHbix HanpaBJieHHHX, $opMa kjictok sootcctbi Ha nonepeHHOM cpese, kojihhcctbo 
b 3thx KJieTKax imacTHjt, HajiHHHe hjih OTCyTCTBHe b hx o6o;ioHKe nonepeHHbix nojiyKOJib- 
ueBbix yrojimeHHH, TOJimHHa h cKJiajinaTocTb KyTHKyjibi. B 6ojibuiHHCTBe po,aoB cTpoeHHe 
ceMeHHOH Koxcypbi o^Hoo6pa3HO — Urtica ran h Urtica BapnaHT. B npejnejiax stoto BapH- 
aHTa Ha6jiK)AaioTCH pa3JiHHHX no KOJimecTBy TaHHHOB h imacTHji b ccmchhoh Koxcype, ctc- 
neHH ee nepcJjopHpoBaHHocra h cTeneHH pbixjiocth 3HjtoTecTbi. 

B po,ne Nanocnide CTpoeHHe ccmchhoh Koxcypbi BimocneijHcjjHHHo, KaK HepejiKO h b po- 
^ax Dendrocnide h Laportea (b ranoBOH cckhhh). B po^ax xce Urera , Urtica h ccku,hh 
Fleurya poaa Laportea pa3JiHHHx b CTpyKType CK, b tom HHCjie CB5i3aHHbie c nacTOTOH, bc- 
jihhhhoh h cjjopMOH nepcJiopauHH, MeHee nerane. 

Pe3yjibTaTbi cpaBHHTejibHoro H3yneHHa ccmchhoh Koxcypbi b ipn6e Urticeae b ochob- 
hom coraacyioTca c BbiBo^aMH no CTpoemno nepHKapnna (KpaBiiOBa, 1997, 20016). Flo 
ocoOeHHOCTAM crpoeHira ceMeHHOH Koxeypbi b Hen BbmeJiHiOTCH po^bi Girardinia (oco6bin 
BapnaHT rana Urtica) h Gyrotaenia (OeccTpyKTypHaa ceMeiiHaa KOJKypa). CmibHaa nepcjjo- 
pnpoBaHHocTb ceMeHHOH Koxcypbi, npimaiomaa ee noBepxHOcra ceraaTo-CTpyHHaTyio hjih 
KpyxceBHyio yjibTpacKyjibnTypy, aBJixeTca oOihhm npH3HaKOM po^oB Dendrocnide , Urera h 
ranoBOH ceKUHH po^a Laportea , hto yKa3bmaeT Ha hx 6jiH3Koe po^cTBo. Pojn Dendrocnide 
h THnoByio ceKUHio poaa Laportea cdjiHxcaeT, KpoMe Toro, npHcyrcTBHe b ccmchhoh Koxcy- 
pe HeKOTopbix hx bh^ob pacjjim OKcajiaTa Kajibiina. Cckukh Fleurya po^a Laportea 6jihxcc 
k Apyroii rpyniie po^OB — Urtica , Obetia h Nanocnide , neM k cckuhh Laportea . Ejiaro/iapa 
HajiHHHio b 3K30TecTe L. macrostachya He TaHHHOB, a MHoroHHCjieiiHbix xjiopoitnacTOB 
stot bhji, BbmejieHHbiH Maximowicz (1877) b poa Sceptrocnide , 3aHHMaeT odocoojieHHoe 
nojioxceiiHe b po^e Laportea. O^HaKO no npH3HaxaM nepHKapniw oh cjia6o OTjmnaeTca ot 

flpyinx BH^OB CCKUHH. 

B Tpn6e Lecantheae no CTpoeHHio ccmchhoh Koxcypbi, KaK h nepHKapnnii (KpaBitOBa, 
2002), BbmejiaeTca poa Pilea , KOTopbiH, ojmaKo, He o6oco6jich b hch no MaKpoMoptfjojio- 
rHHecKHM npH3HaKaM (Weddell, 1856—1857, 1869). B stom po#e HajiHHne hjih oxcyTCT- 
BHe xoporno pa3BHToro TaHHHco^epxcautero sHflOTemeHa h CTeneiib ero pejiyKUHM Moiyr 
CJiyXCHTb AHarHOCTHHCCKHM npH3HaKOM pa rpyim BHJJOB. 

B Tpn6e Boehmerieae no CTpoeHHio ccmchhoh Koxcypbi moxcho pa3JiHHHTb 4 rpynnbi 
poAOB, ne cooTBeTCTByiomHe no,UTpH6aM Weddell (1856 — 1857). 3to: 1) Leucosyce h 
Maoutia c Koxcypoii rana Maoutia (neoTAeji^iomeHca ot nepHKapnna, c TaHHHaMH b na- 
pyxcHOM h BHyTpeHHeM cjioax); 2) OojibiHHHCTBo po^OB c Koxcypoil Tnna Boehmeria (otac- 
JiaiomeHca ot nepHKapniw, c TaHHHaMH TOJibKO b 3HAOTemeHe); 3) Oreocnide h Phenax c 
npoMexcyroHHbiM CTpoeHHeM ccmchhoh Koxcypbi Mexc^y ^ByMX nepBbiMH ranaMH h 4) Touc- 
hardia c Koxcypoii rana Touchardia. Pojibi Astrothalamus h Myriocarpa moxcho othccth k 
rpynne 2 jinuib ycjiOBHo, TaK KaK hx ccMCHnaa Koxcypa cHJibHO pe^yitHpoBana. 

Po^bi Leucosyce h Maoutia o6oco6jieHbi b Tpnde h no ApyrHM npH3HaKaM cTpoeHHH 
itno^a h UBeTKa (KpaBijoBa, 2001a) — ocodbiii ran riepHKapmia, CBoeo6pa3Haa Mop^ono- 
rax iuioAa h (jjopMa pbuibita, CHJibHaa pe/jyKijHX hjih o rcyrcTBHe OKOJiouBCTHHKa. Bo3moxc- 
ho, ohh 3acjiyxcHBaioT BbmejieHHx b OT^ejibHbiH Hajipo.iioBOH TaKCOH (no^Tpndy). Harnn 
juaHHbie no CTpoeHHio ccmchhoh Koxcypbi yKasbiBaiOT Ha 6jiH30CTb po^OB Oreocnide h Phe- 
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nax , hto He 6luio obHapyxceHO npn HCCJieflOBaHHH hx riepHxapnna (KpaBijOBa, 2001a). 
IlpoOjieMaTHHHbiH pojx Myriocarpa , He cooTBeTCTByiomHH Tpn6e OeMepneBbix no Bacxy- 
jiapHOH aHaxoMHH 3aBH3n (KpaBUOBa, 2001a), cTpoeHmo /tpeBecHHbi h Jincia (Bigalke, 
1933, no: Bonsen, ter Welle, 1984), odnapyxciiBaeT c nen cxoactbo no CTpyxxype ceMeH¬ 
HOH Koxcvpbi. OjHHaKo ceMeHHaii xoxcypa peayunpoBana, simoTemeH OeccTpyxTypHbiH, hto 
He no3BOJi^eT Hcnojib30Ban> juaHHbiH npmnax rjw onpeziejieHHa MecTa po^a Myriocarpa b 
cncTeMe ceMencTBa. B OTHOineHHH po#a Touchardia naum ^aHHbie noKa3biBaK>x cxopee 
ero aHOMajibHOCTb, a He npHHajyiexcHocTh k toh hjih hhoh Tpn6e. Cxo^HbiM o6pa30M, no 
CTpoeHHK) iibuibiteBbix 3epeH (Sorsa, Huttunen, 1975) otot poa nenb3a oTHecTH hh k Boe- 
hmerieae (Weddell, 1856 — 1857), hh k Lecantheae (Weddell, 1854). 

Potfbi 2-h rpynnbi pa3JiHHaiOTca no Ha6opy h BCTpenaeMocTH cj)opM yrojnneHHH PC xjie- 
tok OHjaoTecTbi. KpoMe xoro, Chamabainia h Neraudia BbmejiaiOTca b Hen cpaBHHTejibHO 
cjiado yiuiomeHHbiMH KJieTKaMH 3HjtOTerMeHa, coaepxcamHMH HandoJibinee xojiHHecTBo Ta- 
hhhob (Ta6ji. 2). CTpyKTypa KJieTOK 3H£OTecTbi, onpeflejiaiomaa MHxpoMop^ojioraio ce¬ 
MeHHOH Koxcypbi, a Taxxce kjictok 3HjjOTemeHa no3BOJiaiOT flHaraocTHpoBaTb oT^ejibHbie 
BH/ibi h rpynnbi 6jiii3khx bhjiob b po^ax Boehmeria , Cypholophus , Pipturus h Pouzolzia. 

Xlojiyneimbie pesyjibTaTbi He rio^TBepxcjtaioT jjejieHHe Tpndbi Forsskaoleae Ha nojnpH- 
6bi Forsskaolinae h Australininae (Weddell, 1856 — 1857, 1869; Friis, Wilmot-Dear, 
1988). Hx pa3jtejiaeT jihuib npH3Hax npncyTCTBHa (. Australina , Didymodoxa) hjih OTcyrcx- 
bhh ( Forsskaolea , Droguetia) ceTHaTOCTH b yjibTpacKyjibnType ceMeHHOH xoxcypbi. Ho 
CTpoeHmo ceMeHHOH Koxcypbi, Kax h nepHxapnna (KpasijoBa, 2000), b Tpn6e BbmejiaeTca 
poa; Didymodoxa. Oh cxoflen 6ojibine c pojjOM Oreocnide H3 Tpn6bi Boehmerieae , neM c 
apymMH po/taMH (})opccxajiHeBbix. OjjHaxo ocoOchhocth crpoeHHa SHmoxerMeHa, cocxoa- 
mero H3 y3KHX, opneHTHpoBaHHbix nonepex ceMetrn KJiexoK, cdjiHXtaiOT stot po ji Taxxce c 
Tp*i6oH Forsskaoleae. 

OOHapyxceHa HeoflHopoflHoexb xpHdbi Parietarieae : po^bi Hemistylus h Rousselia no 
CTpoeHmo ceMeHHOH Koxcypbi, xax h nepnxapnna (KpaBUoea, 1992), cxoahm c po;joM Pou¬ 
zolzia H3 Tpudbi 6eMepneBbix, Tor.ua xax pojtbi Parietaria , Gesnouinia h Soleirolia hmciot 
cBoncTBeHHoe TOJibKO flaimoH Tpnbe cTpoeime ccmchhoh xoxcypbi (THn Parietaria) h nepn- 
xapnira. TaKHM o6pa30M, noflTBepxytacTca npaBOMepHocTb BbmejieHHa jtaHHOH Tpndbi (ojj- 
Haxo, b MeHbineM cocTaBe), hto nojtBepranocb comhchhio Friis (1989). 

HHTepecHO, hto HepHnx (1982), obHapyxtHB 3HanHTejibHbie pa3JiHHHa b ctpochhh ce¬ 
MeHHOH xoxcypbi Ulmaceae h Celtidaceae , npnjtaBaji hm panr MexcceMeHCTBemibix. Hainn 
pesyjibTaTbi noKa3biBaiOT, hto Taxoro po^a pa3JTHHHa moxho Hadjiio^aTb b npe^enax ozmoro 
ceMencTBa, HanpHMep Urticaceae. 


3 e ojiwifuji c eMennou Komypu e c eMeiicme e Urticaceae 

OTMeneHHafl C. C. Berg (1983) juw ceM. Urticaceae TermeHnna — ot xpynHoceMUHHO- 
cth x MejixoceMHHHocTH — conpOBOxytanacb Bee OojibincH pe,ayxijHeH ceMeHHOH xoxcypbi. 
OTcyTCTBHe HapyxcHoii xyrHxyjibi cnocodcTBOBajio TOMy, hto b HexoTopbix po^ax xoxcypa 
cTajia HeoTxiejiHMOH ot nepnxapnna. TpanccfjopMauHa ceMeHHOH xoxcypbi nponcxojiHJia 
nocpejiCTBOM pejjyxuHH pasiibix cnoeB b necxojibxnx iiaiipaBJieHHax (pnc. 8): pejiyxuHa 3H- 
noTerMena h b MeHbineH CTenenn aimoTecTbi (THn Urtica), oimoTecTbi (ran Maoutia), 3X30- 
TecTbi (xnn Boehmeria), hjih xax 3 x 30 -, Tax h sHjjOTecTbi c o^HOBpeMeHHbiM noHBJieHHeM b 
HapyxcHOM cnoe MHoroHHCJieHHbix xjioponjiacTOB (ran Parietaria). 3th HanpaBjieHHa b 
ochobhom cooTBeTcrsyioT 3 maBHbiM cJ)HJioreHeTHHecxHM BeTBaM b ceM. Urticaceae , OTMe- 
neHHbiM Friis (1989) h 5 Tpn6aM. B nojibay btophhiiocth ceMeHHOH xoxcypbi THna Parieta¬ 
ria h BapnaHTa Forsskaolea h hx nponcxoxc^eHHH ot BapnaHTa Boehmeria o^HOHMeHHoro 
Tima roBopaT noaBjieHHe b anaoxerMeHe yaxnx xneTOx, opneHTHpoBaHHbix b oahom Ha- 
npaBJieHHH, MHoroHHCJieHHbix xjioponjiacTOB b 3X30TecTe h pejiyxuHa aiiaoTecTbi. 

B npoTHBonoJiojxnocTb Takaso h Tobe (1990), nonaraioiitHx, hto npocBeTbi Mexc^y 
KJieTxaMH 3X30TecTbi aBJiaioTca apxaHHHOH nepTOH Bcex Urticales , mm cHHTaeM 3tot npn- 
3Hax b ceM. Urticaceae anoMop^jHbiM, pa3BHBinHMca HeaaBHCHMO b pa3Hbix Tpndax Ha 
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Twribi: 


Urtica 


Maoutia 


Boehmeria 


BapuaHTbi: Urtica Girardinia Maoutia Oreocnide Boehmeria Forsskaolea 



1 — Dendrocnide nervosa, 2 — D. solomonensis, 3 — D. carriana, 4 — Laportea interrupta, 5 — Girardinia diversifolia, 6 — 
Maoutia puya, 7 — Oreocnide integrifolia, 8 — Boehmeria cylindrica, 9 — Forsskaolea angustifolia, 10 — Parietaria judaica. 


ocHOBe pa3JiHHHbix CTpyKTypHbix THnoB ceMeHHOH Ko^Kypbi h, no-BmtHMOMy, npHinejumHM 
Ha cMeHy ycTbHuaM npe^KOBbix (|)opM. B nojib3y stoto roBopHT tot (fjaxT, hto HaHMeHee 
pe^yitHpoBaHHaa ceMeHHaa Koxypa cpaBHHTejibHO KpyiiHbix ceMHH HexoTopbix Dendrocni¬ 
de He HMeeT OTBepCTHH HJIH OHH OHCHb MCJIKHe. y OflHOrO H3 TaKHX BH^OB — D. stimulans 
o6Hapy*:eHbi MejiKHe (okojio 15 mkm b anaM.) oTBepcTHa npaBHJibHOH OKpymoH cJjopMbi 
(pnc. 1, 16 \ Ta6ji. II, 1 — (JjparMeHT BtmejieH h yBejinneH). IIoxoxcHe Ha ycTbHija cTpyKTy- 
pw HaitoeHH c noMombio C3M Taxxce b 3K30TecTe Maclura cochinchinensis (Ta6ji. Ill, ^), 
Morus nigra (Ta6ji. Ill, 2) h Myrianthus serratus. IIoaBJieHHe OTBepCTHH b ynpomeHHOH ce¬ 
MeHHOH Koxeype KpanHBHbix, bo3moxcho, 6bmo o6ycJioBJieHO coxpaHeHneM y hhx cJ)H3hojio- 
ranecKHX ocoOchhoctch ceMHH npe^KOBbix (|)opM, HMeiomHx b ceMeHHOH xoxcype ycTbHija. 
nojiyneHHbie humh pe3yjibTaTbi comacyioTCH c flaHHbiMH H. B. II,HHrep (1958), KOTopaa no- 
jiaraeT, hto npH Hcne3HOBeHHH ycTbHu, KOTopbie motjih 6w 6biTb Hcnojib30BaHbi b xanecTBe 
nyren npoHHKHOBeHHa BOflbi npH Ha6yxaHHH, ohh 3aMemaiOTca b pa3Hbix rpynnax noKpbi- 
TOCeMHHHblX ApyTHMH, 3aHOBO 06pa3yK)IItHMHCa OTBepCTHHMH. 

Takaso h Tobe (1990) npearioJioxcHJiH, hto OTBepcTHa b ceMeHHOH xoxcype Urticales 
HMeioT Te ate c^ymotHH, hto h ycTbHija: npoBe^eHHe B03^yxa ana ra30o6MeHa h boai»i 
6ojiee jieneoH a6cop6uHH. HaMH ycTaHOBJieHO (KpaBitOBa, 1993), hto y Urtica dioica 3th 
OTBepCTHH Moryr cjiyxcHTb jrna ra30o6MeHa b ceMeHHOH xoacype pa3BHBaiomeroca ceMeHH. 
Ohh noaBjiaioTca Ha paHHeM 3Tane ero paaBHTHa (aapoflbim Ha crajtHH Topne^bi), xoma 
Meat^y ceMeHeM h ctchkoh 3aea3H HMeeTca B03,ayHiHaa nojiocTb, a b ceMeHHOH xoacype pa3- 
BHBaeTca TecTajibHaa aspeHXHMa h npHcyrcTByioT xjiopomiacTbi. Ha onpeaejieHHyio pojib 
OTBepCTHH b noniomeHHH BOjubi yicaabiBaeT pacnojioaceHHe b ceMeHax co CKJiajpmTbiM sh- 
AOcnepMOM y Dendrocnide moroides h Urtica morifolia Hanbonee KpynHbix OTBepCTHH ce¬ 
MeHHOH Koxcypbi, Kax h rn^pouHTOB nepHKapnna, Ha# OyropieaMH (cKJiajjKaMH 3H#ocnep- 
Ma), qepe3 KOTopbie, no-BH#HMOMy, nponcxo#HT nocTymieHHe BO#bi. 

fljiH onpeaeJieHHH HanpaBjieHHH sbojhouhh ceMeHHOH Koacypbi b Tpnbax 6bUiH Hcnojib- 
30BaHbi pa3pa6oTaHHbie cxeMbi sbojhouhohhoh TpaHc^opMaitHH iuio#a (KpaBijOBa, 
200 la,6). B Tpn6e Urticeae napaiuiejibHo c yMeHbineHHeM pa3MepoB iuio#a, pa 3 BHTneM ero 
AonojiHHTejibHoro noKpoBa H3 OKOJioijBeTHHKa h (JjopMHpoBaHHeM nepHKapnna THna h Ba- 
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pnaHTa Urtica c raapoijHTaMH b aByx HapyxHbix cnoax b ccmchhoh xoxype npoHCxoaunn 
peayxitna cnoeB (oco6chho oHaoTemeHa h TecranbHOH aopeHXHMbi), yMeHbineHHe b hhx 
TaHHHOB (h, B03M0XH0, yBCJIHHeHHe KOJIHHCCTBa XJIOpOIUiaCTOB), nepexojn OT CeTHaTOH 
CTpyKTypbi SHflOTecTbi k donee ynopaaoneHHOH, c xneTxaMH, opneHTHpoBaHHbiMH cTporo 
nonepeK ceMeHH h nepneHanxynapHo KJieTKaM 3K30TecTbi (pnc. 8,7 — 4). Taxaa CTpyxTy- 
pa npnaaeT, no mhchhio Takaso h Tobe (1990), ccmchhoh xoxype MexaHHHecxyio npon- 
HocTb. OAHOBpeMeHHO b cpaBHHTejibHo KpynHbix h HiHpoKHX ceMeHax bh^ob Dendrocnide, 
Laportea h Urera noaBHjmcb KpynHbie h nacTbie OTBepcTHa b 3X30TecTe, b 6oJiee mcjikhx 
ceMeHax apyrnx poaoB npn tcchom CMbiKaHHH ccmchhoh xoxypbi c nepHKapnneM bcjihhh- 
Ha OTBepcraH yMeHbinHJiacb. rieptJiopHpoBaHHaa ceMeHHaa xoxypa, HMeiomaa onpeaeneH- 
Hyio yjibTpacxyjibnTypy noBepxHOCTH, aBJiaeTca btophhhoh. Handonee 3HaHHTenbHbie H3- 
MeHeHHH npoH30uniH b ccmchhoh xoxype b poae Dendrocnide , b npeaenax KOToporo mox- 
ho BHjneTb nepexoa ot apxaHHHOH ccmchhoh xoxypbi BapnaHTa Dendrocnide k 
npojuBHHyroMy BapnaHTy Urtica (pnc. 8, 7 — 3 ). CBoeodpa3HbiH BapnaHT ccmchhoh xoxy- 
pbi Girardinia ccJiopMHpoBanca napajmejibHO c ocodbiM THnoM nepHxapnna b otom poae 
(pnc. 8, 2 — 5). 

B Tpnde Boehmerieae oaHOBpeMeHHO c pa3BHTHeM cTpyKTypHpoBaHHoro aononHHTenb- 
Horo noKpoBa nnoaa h TpaHC^opMaanen nepHxapnna ceMeHHaa xoxypa b HexoTopbix po- 
aax (HHoraa y nacra bh^ob) nep^opHpoBanacb, a OHaoTecTa noaBepranacb peayxuHH: ee 
KJieTKH CTaHOBHJIHCb MCJIKHMH, CO CJia6o yTOJimeHHbIMH H HenHrHHC{)HimpOBaHHbIMH pa^H- 
anbHbiMH CTeHKaMH. ripepbiBHCTbie yrojimeHHfl othx ctchok, no-BH^HMOMy, npeamecTBO- 
BajiH cmiouiHbiM, a JinraH^HitHpoBaHHbie — cjiado yrojimeHHbiM HenHraH(f)HitHpoBaHHbiM. 
PejibecJ) noBepxHOCTH ccmchhoh xoxypbi npn stom Hepeaxo MeHajica b CTopoHy MeHee Bbi- 
paxceHHoro. B Tpnde Lecantheae peayxuHH noaBepranca oHaoTemeH, xoporno BbipaxeH- 
Hb\p jiHHib y QTHocHTejibHO xpynHoceMaHHbix bhjtob poaa Pilea. 


Podcme ennue ce m 3 u Urticaceae, 

Cecropiaceae u Moraceae 

PesyjibTaTbi Hacroaiaero HsyneHHa ccmchhoh xoxypbi b ceMeHCTBax Urticac eae, Mora- 
ceae h npeabiaymero ee nccneaoBaHHa b ceM. Cecropiaceae (KpaBijoBa, 1995), a Taxxe a o- 
noJiHHTejibHbie HeonydnnxoBaHHbie MaTepnajibi no ccmchhoh xoxype b poaax Myrianthus 
h Musanga (Cecropiaceae ) noKa3ajiH, hto CTpoeHne ynpoujeHHOH xoxypbi y MenxoceMaH- 
HblX TaKCOHOB H3 BCeX TpeX CeMeHCTB AOBOJIbHO CXOAHO. BoJIbLUHM HHCJIOM CJIOeB H MeHb- 
men CTeneHbio hx cxaTHa BbiaenaeTca JiHinb poa Maclura (Moraceae). Pa 3 nHHHa xe Mex- 
ay Kpyimo- h MenxoceMaHHbiMH poaaMH oaHoro ceMencTBa no CTpoeHHio ccmchhoh xoxy- 
pbi oneHb 3HaHHTejibHbie, hto 6 buio noxa3aHoana Cecropiaceae (KpaBijoBa, 1995) h BepHO 
Taxxe ana Moraceae (KpaBUOBa, HeonydnHXOBaHHbie aaHHbie). Comer (1976) paHee Tax- 
xe OTMeTHJi, hto HMeiOTca 6oaee pe3KHe pa3JiHHHa Mexay ceMeHaMH Artocarpus (Mora¬ 
ceae) h Morus , neM Mexay Morus h Urticaceae. Bmcctc c tcm nojiyneHHbie pe3yabTaTbi no- 
Ka3biBaiOT, hto no CTpoeHHio ccmchhoh xoxypbi Cecropiaceae dnnxe k Urticaceae , neM k 
Moraceae. B otom ceMencTBe (y MejixoceMaHHbix poaoB) ceMeHHaa xoxypa GTHOCHTca k 
onncaHHbiM ana Urticaceae THnaM Boehmeria ( Cecropia, Coussapoa, Musanga) h Urtica 
(Poikilospermum ), Toraa xa k y H3yneHHbix Moraceae 0 Ha HeceT nnuib nepTbi cxoacTBa c 
tcm hjih HHbiM THnoM. Taxon xe BbiBoa nonyHeH Ha ocHOBaHHH aHanH3a nocneaoBaTenbHO- 
creH nnacTHaHbix tchob rbcL , trnL-F h ndhF (Sytsma et al., 2002). 

Hacroamee h npoBeaeHHoe paHee (KpaBaoBa, 1995) HccneaoBamia noxasann, hto no 
npH3HaxaM ccmchhoh xoxypbi h nepHxapnna poa Poikilospermum o6oco6nen b ceM. Cec¬ 
ropiaceae. 3to cornacyeTca c pesynbTaTaMH H3yneHHa aHaTOMHH apeBecHHbi (Bonsen, ter 
Welle, 1984) h HccjieaoBaHHaMH noejieaoBaTejibHOCTeH rbcL , trnL-F h ndhF rmacTHaHbix 
reHOB (Sytsma et al., 2002). no aaHHbiM cpaBHHTejibHOH xapnojiomH (KpaBuoBa 1995, 
20016), otot poa 6nn3ox x poay Dendrocnide (Urticeae). flpyrae poan oexponneBbix 06 - 
HapyxHBaiOT cxoacTBo c TpndoH Boehmerieae , hto Taxxe coBnaaaeT c pe3ynbTaTaMH 
K. J. Sytsma et al. (2002). 
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Podcmeeunue cexsu nopndKa Urticales 


PaHee nccjieaoBaTejiH He CHHTaxH bosmoxhhm Hcno;ib30BaTb npn3Haxn ceMeHHoft xo- 
acypbi mi 5 i pemeHmf Bonpoca o poacTBe nop. Urticales b CHJiy ee cinibHoft peayxmra. Cor- 
net* (1976), He o 6 Hap>oKHB b ccmchhoh xoxcype xpannBOHBeTHbix nnxaxoft «onpeaeneH- 
noft» CTpyKTypw, OTMCTHJI, hto y Moraceae n y Tponnnecxoro poaa Holoptelea ( Ulma- 
ceae) iiMeiOTcn CBHaeTejibCTBa 3K30TecTajibHoft xoHCTpyxuHH ceMCHH. CaMO no ce 6 e, nn- 
mei oh, 3 T 0 ne yKa 3 biBaeT na poacTBeimbie OTHoineHira Urticales. Takaso h Tobe (1990) 
TaKate ne naiimn b MHxpoMop(j30JiorHH noBepxHOCTH ceMeHHoft xo>xypbi cBnaeTejibCTB 
poACTBeHHbrx OTHOiiiemift nop. Urticales. 

nojiyneHHbie naMH pe3yjibxaTbi aaiOT ocHOBaHira juw npeanonojKeHHa 06 ncxoanoft 
CTpyKType ceMemioft xo^xypbi b ceM. Urficaceae: OHa 6buia Menee peayimposaHa, b Heft co- 
xpanHJiHCb Bee 3 cjioh — ooorecxa (bo3moxcho, xa k MexaHHneexHft cjioft), TecTajibnaa 
aapeuxHMa h TaHKHcoaepatamnft 3HaoTerMeH. IIo-BHaHMOMy, hmcjihcb Taxxce xjiopoiuiac- 
Tbi h ycTbnua. no MHeHHK) Boesewinkel h Bouraan (1984), npHcyTCTBHe ycTbHit CBH 3 ano c 
xopomo pa3BKTOft ceMCHHOft KO^ypOH, CHaOxeHHOft TeryMCHTaJIbHblMH npOBO^^HMH 
nynxaMH (xax, nanpiiMep, y Magnoliaceae, Bombacaceae, Juglandaceae , Euphorbiaceae h 
ap.). 3K30TecTajibH0CTb ceMCHHOft Koxcypbi npeaxoB noaTBepxcaaeTca mohmh Heony 6 iiHxo- 
BaHHbiMH .aaHHbiMH no pa3BHTHK) ceMeiiHoft Koxcypbi n ee cTpoeHHio y HexoTopbix xpynHO- 
ceMMHHbix poaoB Moraceae. 

OfmapyaceHHbie aexaiiH BfiyipcHHero CTpoeHira ceMemioft xoxypbi aaiOT B03MoxcHocxb 
cpaBHHTb no 3 TOMy npn3naxy nop. Urticales co cOjmxaeMbiMH rpynnaMH ubctkobbix pac- 
tchhm. B pesyjibTaTe mbi ne o 6 napy>KHJiH cxoacTBa c ceMeftcTBaMH Hamamelididae , eeMCH- 
naa xo;xypa xoxopbix HCCJieaoBana A. U. Mcjthkhhom (1973), n ceM. Rosaceae , no uaHHbiM 
MejniKJiHa m H. A. BoHaapb (1996), sa hcrjiiohchhcm 3X30TecTanbHoft ceMeHHoft xoxypbi 
nocjieanero. OaHaxo oho ecxb c Malvaceae n Tiliaceae (Malvales ), Rhamnaceae (Rhamna- 
les) h Elaeagnaceae (Elaeagnales), npnneM nanSojibrnee — c ceM. Rhamnaceae, Ojmjxaft- 
niHM k Urticales u no aamibiM MQJiexyioipHoft cncxeMaxnKH. HecMOxpa Ha to hxo b ceMeft- 
CTBax nop. Malvales ceMennaH xoxypa OKsoxerMajibHaa hjih 3X30TecTajibH0-3X30TerManb- 
naa, a b ceMeftcTBax Rhamnaceae h Elaeagnaceae 3X30TecTajibHaa, aBa xapaxTepHbix 
npH 3 naxa mrmoxca o 6 mnMH c Urticales. Bo-nepBbix, axo 6 ojiee hjih MeHee Bbipaxtemibift 
TaHHHcoaep^Kamnft anaoTerMen c xapaxxepHbiMH yrojimeHmiMH Ha paanajibHbix xnexon- 
iibix cTenxax, Tax naabmaeMbift 6 axpOMnaTbift cnoft b ceMeftcTBax Sterculiaceae h Malvh- 
ceae (Netolizky, 1926; Poljakov et al., 1992, h ap.)> BO-BTopbix — aapeHXHMa b Me30(|>HJHie 
xecxbi (Rhamnaceae u Elaeagnaceae) jih 6 o xax xecxbi, Tax n TerMeHa (Malvales). B ce¬ 
MeftcTBax nop. Malvales , xpowe tofo, na riOBepxHOCTH ceMeHHoft xoxcypbi OTMeneiibi 
ycxbHna, xoTOpbie, B03Moaajo, npeamecTBOBajiH nepcfjopnpOBaHHoft ceMennoft xoxcype Ur¬ 
ticales. 

FHCxoreHe3 ceMennoft xoatypn nacTHHHO exoaeH b 3thx rpynnax. BejieacTBne 6ojibine- 
ro hjih MCHbinero paspyiuenna iiapy^Hbix cjioeB TerMeHa h/hjih Jie^cameft Bbirne aopenxH- 
mm no Mepe pa3BHTHa ccmchh aFiaoxemeH b 3pejioft ceMeHHoft xoxcype oi^eji^eTca ox Ha- 
pyjKHoft ee nacxH. CeMennaH xoxcypa Jierxo paccjiaHBaeTca, h armoTerMeH .aocTyneH na- 
OjnoaeHHK) c noMom,bK) C3M. Ero Miixpoipa^im b iuiaHe y Kosteletzkya virginica 
( Malvaceae) npHReaeHa b xinire E. Werker (1997) no aHaTOMHH ceMaH h H3Beeraa ninpo- 
KOMy xpyry wraxeneft. IIo mhchhio O. n. EbixoBoft n O. B. flxoBjieBoft (2002), v bhjiob 
poaa Alcea OaxpoMnaTbift cnoft n npnjieraiomHft B03,uyxoHocHbift Me30TerMeH Moryr npejx- 
craBJiaTb co6oft cncTeMy TxaHeft, oOecnenHBaiouiyK) XH3Hecnoco6HocTb armocnepMa h 3a- 
po^bima. y HCCJieaoBaHHbix Elaeagnaceae b oTJiHnne ot .apyrax ceMeftcTB OaxpoMnaTbift 
cnoft oTCVTCTByeT, Tax xax paanajibHbie ctchxh xjictox yrojimeHbi paBHOMepHO, a Hapy^c- 
Haa xaHreHiinajibHaa cxeuxa xaxxce yrojimeHa h npH paccjianBaHHH ceMeHHoft xoxcypbi co- 
xpanaeTca b KJieTxax. Y Rhamnaceae m ceMeftcTB nopnaxa Urticales ( 3 a HCXjnoneHHeM 
Celtidaceae (Hepirax, 1982)) OaxpoMnaTbift cnoft MeHee BbipaxeH, neM y Malvales, h pa 3 - 
bht aanexo He y scex poaoB. KpoMe xoro, y xpariHBOUBeTHbix ero xjictxh, xax b OojibiiiHH- 
CTBe cjiynaeB h ceMCHa, 6ojiee Mejixne, nxo, oneBHaHO, He no3BOjnuio npeabiaymHM Hccne- 
aoBaxejMM pasjmnHTb ocoSchhoctm hx CTpoenna. 
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Flop. Euphorbiales oSHapyacHBaeT MeHbinee cxo^ctbo c Urticales no CTpoemno ceMeH- 
hoh Koxcypw, Tax KaK y Euphorbiaceae ceMeHHaa Koxypa sooTemaJibHaE, 6axpoMnaTbJH 
cjioh He OTMeneH h aspeHXHMa nacTO oTcyTCTByeT. OjmaKO jijis Crotonoideae Comer 
(1976) noKa3biBaeT KJieTKH sHmoTemeHa co cnenca yrojimeHHbiMH CTeHKaMH, yromueHmi 
pa3HOo6pa3Hbie — b BHjje tohkhx pe6ep, Taxcen, nonoc, crmpanbHbie h KOJibnaTbie. Y Sapi- 
um h Aleurites ohh onncaHbi Mandl (1926, no: KoMap, 1992) KaK HMeionme bh r nonoc. 
KpoMe Toro, y bhjjob Jatropha , Croton , Sapium n apyrax b Me30TecTe n MesoTemeHe pa3~ 
BHBaeTca aspeHXHMa. B 3K30TecrajibH0H ceMeHHon Koxcype ceM. Dichapetalaceae ( Eup¬ 
horbiales ) HHoma Taoce HMeeTca TecTanbHaa aspeHXHMa. Tpe6yiOTCH ^aJibHenmne cpaB- 
HHTejibHbie HCCJieflOBaHHfl ceMeHHon Koxypbi b stom nopaaKe. 

H3yneHHaH F. D. Boesewinkel h F. Bouman (1997, 2000) ceMeHHaa Koacypa Dirachma- 
ceae , ceMencTBa c HencHbiM TaKCOHOMHuecKHM nonoxceHneM, noMemaeMoro A. Takhtajan 
(1997) b nop. Malvales , a Thorne (2000) b nop. Rhamnales , TaKXce o6HapyxcHBaeT nepTbi 
cxo^CTBa c ceMeHHon Koxcypon Urticales : 3K30Tecia n SHmoTemeH TaHHHCojiepxcamHe, 
pa3BHTa TecTajibHaa aspeHXHMa, b 3penoM ceMeHH cnjibHo cflaBJieHHaa, ot Temena ocTaeT- 
ch JiniHb TaHHHcoAepxcaiunn sHmoTemeH. OTMeneHo TaKXce ee cxo^ctbo c ceMeHHon Koxcy- 
pon Rhamnaceae (Boesewinkel, Bouman, 1997). Po^ctbo ceM. Barbeyaceae c Urticales 
no^TBepfliniH no npn3HaKaM CTpoeHHa ceMH3anaTKa h ceMeHH Bouman h Boesewinkel 
(1997), xoth ohh h CHHTajm ceMeHHyio Koxcypy Urticales HecnennajiHBHpoBaHHOH. 

CnejiyeT OTMeTHTb, hto o6mnM juw OojibiiiHHCTBa cpaBHHBaeMbix ceMencTB npH3HaKOM 
HBjmeTca, KpoMe Toro, coxpaHeHHe b spejioM ceMeHH ociaTKOB nynejuiyca o6biHHo b BHjje 
6eccTpyKTypHoro cjiob. 

TaKHM o6pa30M, o6Hapy»ceHHbie nepTbi cxo^CTBa b CTpoeHHH ceMeHHon Koxcypbi yxa- 
3biBaiOT Ha pojucTBO nop. Urticales c jjpyrHMH nopauKaMH Malvanae (. Malviflorae ) b noHH- 
MaHHH Thorne (1983, 1992, 2000) h Dahlgren (1983). Hanin pe3yjibTaTbi Jinmb nacTmmo 
coBna^aiOT c pe3yjibTaTaMH MOjieKyjrapHOH CHCTeMaTHKH, comacHO KOTopbiM Urticales 
6jih30K c Rhamnaceae , Elaeagnaceae , Barbeyaceae h Dirachmaceae , ho He c ceMencTBa- 
mh nop. Malvales , noMemaeMbiM b KJia^y eurosids II. 
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SUMMARY 

Light and scanning electron microscopic investigation of the seed coat inner structure and surface 
in Urticaceae (in 177 species from 43 genera) has revealed, that the seed coat, though membranous 
and histologically simplified, has a certain and a rather diverse structure and surface micromorpholo¬ 
gy. Its evolution occured in several directions by reduction of different layers — endotegmen, and to 
a lesser degree, endotesta (type Urtica), endotesta (type Maoutia), exotesta (type Boehmeria), or both 
exo- and endotesta with simultaneous appearance of large amount of chloroplasts (type Parietaria). 
Seed coat in Touchardia is of a special type, intermediate between Urtica and Boehmeria types: only 
endotesta cells are discernible. Perforated seed coat surface is suggested to be apomorphic feature in 
the Urticaceae. The holes in the exotesta are lacking in less reduced spermoderm found in some Den- 
drocnide species. This feature has evolved in different lines of the Urticaceae on the basis of different 
seed coat structural type. Due to its conservatism simplified seed coat in the Urticaceae and allied fa¬ 
milies is supposed to preserve a number of characters which may elucidate the affinity of the Urtica¬ 
les'. endotegmen, similar with so-called fringe layer in the Malvaceae , testal aerenchyma (discernible 
predominantly in developing seeds) and resembling stomata structures. Problematic taxonomic issu¬ 
es of the Urticaceae and affinity of the Urticales are discussed based on the results and comparison 
with the seed coat structure in allied urticalean families and some families of Malvales and Rhamna- 
les (sensu Thorne, 2000). Traits of similarity discovered in the seed coat structure supports affinity of 
the Urticales with other orders of the Malvanae (Malviflorae) according to Thorne (1983, 1992, and 
2000) and Dahlgren (1983). Our results coincide with results of a recent molecular-genetic research, 
according to which Urticales is related with Rhamnaceae, Elaeagnaceae, Barbeyaceae and Dirach- 
maceae ; they confirm however, also its affinity with Malvales placed in another clade — eurosids II. 
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no aaHHbiM MHorojieTHHX HaOjuofleHHH, Ha ipex 03epax CymanbcxoH chctcmbi h CecTpopeijKOM Pa3JiHBe, 
pacnoJioxceHHtix b nepTe r. C.-neTep6ypra, oOcyxeflaioTCH bhjjoboh cocTaB, o6mme h pout anaTOMOBtix Bo^opoc- 
Jieii b oGmeii GnoMacce (JmToruiaHKTOHa. npocJiexeHM hx ce30HHaa flHHaMHKa h MHoroneTHaa cyKiieccmi nofl 
BJIHSHHeM 3 BTpO(})HpOBaHH 5 I. HpHBO^flTCil OpHrHHaJIBHbie SJieKTpOHHBie MHKpO({)OTOrpa(j)HH UeHTpHHeCKHX Ha- 
TOMOBBIX. 

KmoneBBie cJioBa: ^HaTOMOBBie BOflopocJiH, (jjHToruiaHKTOH, ropo^CKHe BOfloeMBi, bh^oboh cocTaB, cyx- 
iieccwa, C.-neTep6ypr. 


flHaTOMOBbie mnpoKO pacnpocTpaHeHbi b iuiaHKTOHe BO^oeMOB CeBepo-Sanajfa POcchh 
h, KaK npaBHJio, HrpaiOT b hhx noMHHiipyiomyio pojib. H3BecTHO, hto ohh — xopouine hh- 
HHKaTopbi coctomhm cpenbi, h hx H3yneHHe no3BOJiacT oijeHHTb CTeneHb H3MeHeHHH, npo- 
HCxon^mHx b BOflHbix 3K0CHCTeMax (flaBbmoBa, 1985). B CB5I3H c 3thm 6ojibmoH HHTepec 
npeflCTaBJDnoT cocTaB h cyKueccHfl unaTOMOBbix BOflopocneH BO^oeMOB, pacnonoxceHHbix b 
nepTe KpynHbix roponoB h noflBepxceHHbix aHTponoreHHOMy 3BTpo(|)HpoBaHHK) h 3arpa3He- 
hhk) 3a cneT ctokob, nocTynaiomHx c yp6aHH3HpoBaHHbix TeppHTopHH. B HacToanjee Bpe- 
Mfl TOJIbKO 2 % ropOUCKHX BOflOeMOB MOryT 6bITb OTHeCeHbl K yCJIOBHO HHCTbIM, TOr^a KaK 

80 % KJiaccHcJiHUHpyioTCM KaK rpa3Hbie (Bo^Hbie..., 2002). B nepTe r. C.-IIeTep6ypra Han- 
6onee KpyiiHbie BOfloeMbi — Cy3flaJibCKHe 03epa (BepxHee, Cpe^Hee, HnacHee), HMeiomne 
npHponHoe nponcxoxgjeHHe, h BOfloxpaHHJiHme CecrpopeijKHH Pa3JiHB. flo HenaBHero 
BpeMeHH peryjrapHbix KOMruieKCHbix jiHMHOJioraHecKHX HCCJieflOBaHHH b hhx He npoBonH- 
jiocb. Cna6o H3yneHa h aJibro(|)jiopa ropoflCKHx boahbix o6i»eKTOB. 

riepBbie CBeneHHa o (J)HToruiaHKTOHe Cy3flajibCKHX 03ep conepxtaTca b CTaTbe 
A. A. EjieHKHHa (1924), me npHBeneH cnncoK H3 34 bh^ob, b tom HHCJie 10 bhuob una- 
tomobbix, h oimcaHa «ronoBaa CMeHa» MaccoBbix (|)opM b CpeflHeM 03epe. B Hanajie 
1970-x toaob B. Jl. ryrejibMaxepoM (1986) b BepxHeM h HnxcHeM osepax 6buiH onpe- 
ne/ieHbi cocTaB (52 TaxcoHa), HHCJieHHOCTb, 6noMacca h nponyKUHfl MaccoBbix bh#ob 

(JlHTOIUiaHKTOHa, H3 HHX 16 -flHaTOMOBbIX. OHTOIUiaHKTOH CeCTpOpeifKOrO Pa3JIHBa H3y- 

najica b 1980—1981 rr. b paMKax KOMruieKCHbix HCCJieflOBaHHH HHCTHTyra o3epoBe,ae- 
hhh PAH (CoxpaHeHHe..., 1984) h b 2002 r. (Bo^Hbie..., 2002). C 1995 r. HHCTHTyroM npo- 
BomiTca ce30HHbie HCCJieflOBamDi (JjHToruiaHKTOHa Tpex Cy3flaJibCKHX 03ep (naBJiOBa, 

1999). 
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LlejiB ^aHHOH paGoxbi cocToana b yxoHHeHHH BHAOBoro cocxasa AnaTOMOBbix Cya^aJiB- 
CKHX 03ep H CeCTpopeUKOrO Pa3AHBa C IIOMOIUblO 3AeKXpOHHOH MHKpOCKOHHH, OUeHKe MX 
pojiH b o6meH 6noMacce (JjHToiuiajiKTOHa, a xaK)Ke b MsynennH cyKijeccHH MaccoBBix bhaob 
aHaTOMen b KaaqjoM ms Hccjie^OBaHHBix boaocmob 3a nepnoA HaGAfOAeHKH. 


XapaKTepHCTMKa Hccjie^OBaiiHBix boaocmob 

Cy3aajiBCKHe 03epa HaxoAflxca b npeaenax JlaxxmicKOH HH3MeimocTii, pacnojio^KeiiBi 
KaCKSmOM, COeAHHeHBI Mexcay C 060 H npOTOKaMU, 3aKAK)AeHHMMH B HBQKHCM XeACHMM E 
Tpy6Bi, h HMeiox ctok nepe3 p. KaMeHKy n HeBCKyio ry 6 y Ohhckofo 3annBa. BoAOxpaHHjm- 
me CecTpopeuKHH Pa 3 JiHB o6pa30BaHO b 1723 r. b pesyjiBTaie coopyateHna fuiothhbi na 
p. CecTpe b 5 km ot Mecia ee BnajxeHH^ b Ohhckmh 3 ariMB. C 1966 r\ oho HcnoJiB3yexcM xax 

HCXOAHHK BOAOCHaGxceHHfl. Bee HCCJieflOBaHHBie BOAOeMBI MCIIBIXBIBaiOX n0CT05JHHBIH anx 
ponoreHHBiH npecc co cxopoHBi yp6aHH3PipoBaHHoro JiaHAina^xa. Ba npHJieraioiimx xep- 
pnxopMax pacnojioxceHBi npoMBiiHJieHHBie npeAnpiraxHA, cBartKM, ceJiBCKoxos^ftcxBeiiHBie 
yroABH, aBXOMarHcxpaiiH. B nocjieAHee AOCHXKAexne na 6eperax Cy3AajiBCKMX oaep h CecT- 
popeuKoro Pa3JiHRa Be^exca HHxeHCHBHoe expoHxejiBcxBO xcpuibix MacciiBOE. KpoMe xoro, 
3XH BOAOeMBI XpaAHIJHOHHO HCnOAb3yK)XCfl K2LK 30HBI peKpeaUHM. 

llnomaAB sepxana Cy3AaJiBCKHX 03ep KOJie6Aexca ox 0.15 ao 0.97 km 2 , cpeArom myGmia 
ox 3 ao 5.5 m. HanGojiee KpynHBiM, mcjtkoboahbim h npoxoAHbiM mxaexcM Hnaaiec o3epo, 
oho xce o6naAaex caMBiM 6 oabuihm boaoc6opom h aKKyMyrmpyex cxokh, nocxynaioriuie Kaic 
c OKpyacaiomeH xeppHxopHH, xaK h H3 AByx Apyrnx 03ep. CecrpopeiiKHM PaaxMB MMeex 3iia- 
HHxeABHO OojiBinyK) iuiomaAB sepKana — 10.3 km 2 h 6 onee mcakoboahbim: epeAna^ myon- 
Ha Bcero 2.2 m. Bee boaocmbi hbjhhqxch ncAHMHKXHnecKMMH, x. e. xepMHn cck&h cxpaxH(f)H- 
Kaiina b jiexHHH nepHOA oxcyxcxByex. npo3pa i mocxB boabi b tcachhc nepncAa Ha6AK)Ae- 
hhh H3 MenajiacB ox 0.9 ao 2.6 m b BepxneM m CpeAHeM 03epax h b npeAejiax 0.7 — 0.9 m b 
Hhxchcm osepe. B CecxpopexjKOM Pa3JiMBe b 1980-e toabi ona cocxaBJuma 0.6 — 1 m, a b 
2002 r. CHH3HJiacB ao 0.25 — 0.5 m. QGman MHHepaAH3amra boabi b Cy3AanbCKMx 03epax 
cpaBHHTejiBHO BBicoxaH — 121 — 218 Mr/ji, pH KoneGnerca ox 7.1 ao 9.1. B PaaimBe boas 
M enee MMHepariH30BaHHaji — 64 mx/ji, pH or 6.5 ao 9.3. CpeAHeroAOBoe eoAep^caHHe 06 - 
mero cjioc^opa (P 0 6m.) B BepxneM m CpeAiieM 03epax H3MeH5uiocb b npeAenax 
17—38 mkiYa, b HHxcHeM 03epe — 39 — 84 MKr/ji (BoAHBie..., 2002). B PauiMBe no a^hhbim 
1980-x foaob (CoxpaHeHHe..., 1984) cpeAHeroAOBoe coAep^anne P. )bUL cocxaBJiiuio 
75 mkiYji, a b Mae—OKxaOpe 2002 r. Gbuio cymecxBenHo bbiihc -— 94—230 mkx/a (Bo- 
AHBie..., 2002). B naexoamee BpeMJi no coAepacaHvno GnoreHHMX 3neMe:ixoB Bepxnee u 
CpeAHee Cy3AaAbCKHe 03epa moxho CAHxaxb Me30xpo(|)HbiMH, Rnxnee Cy3A3AbCKoe — db- 
xpoc|)HBiM, a CecxpopeiuKHH Pa3JiHB — ninepxpoc|}HLiM. 


MaTepnaji ii MeTo#iiKa 

B BepxneM n CpeAiieM 03epax npo6bi c|)HxormaHKXoria ox6Hpa:m b 1995 —1997 it., b 
Hidkhcm — c 1995 no 1999 r., c Man no okxh6pb 1—2 pa3a s Mccmi na exanuMAx, pacnoAo- 
^emibix b HanOonce rAyGoKnx >^iacxKax, a xaxxce b Anxopajin. OHTOiiAanKxoH Cecxpopen- 
Koro Pa3AHBa myvajw e 3 980 — 1981 rr. n b 2002 r. e^eMec^AHo Ha hcckoabkhx cxamniAX 
no Been aKBaxopnii. KoAHMecxBeHHbie npoGbi oGxeMOM 0.5 a coGnpaAii GaroMexpoM Pyx 
xnepa, (|)HKCHp0Bajm pacxBopoM .IIioroA^, KormenxpnpoBaAH oxctomheim chocoGom ao 
50 mji h npocAHxwBaAH b KaMepe Haxcoxxa oGbcmom 0.05 ma (Fyceea, 1959). KaMecrBen- 
Hbie npoGbi oxGnpaAH rmaHKxoHHOH cexbio c ra30M N?. 73. flnaxoMOBbie boaopocah oGpaGa- 

TblBaJIIl MeTOAOM XOJIOAHOIO OKHraHHA XpOMOBOli CMeCbK) (BaAOHOB, 1976 ) H OIipeACAXAH 
c noMombio 3AeKxpoHHoro MHKpocKona JSM-25 S. npw HAeuxH^HKaunH BOAopocAcn nc- 
noAb30BariH «OnpeAejmxeAb npecHOBOAHbix BOAopocAeii CCCP» (3aGe;iMHa n Ap., 1951) h 
ooAee coBpeMeiiHbie onpcAeAnxeAH (flHaxoMOBbie..., 1992; Kraramer, Lange-Bertaiot, 
1991; FeHKaii, 1992; liakansson, 2002). 
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Pe3yjibTaTM 


B (J)HTOiuiaHKTOHe HCCJie,aoBaHHbix BOfloeMOB oGHapyaeeHO 90 bhaob, pasHOBHji.HocTeH 
h t|)opM anaTOMOBBix BOAOpocnen: b Cy3AaJibCXHx 03epax — 68, b CecrpopeijxoM Pa 3 jm- 
Be — 75. HnaTOMOBbie cocTaBJutriH 20 — 31 % o6mero bhaoboto cocTaBa (JjHToiuiaHXTOHa. 
OKOJIO 20 BHAOB ABJIfllOTCa MaCCOBbIMH (CM. Ta6jIHIjy). 

no HHCJiy bhaob npeoGjiajxaiOT boaopocjih h3 KJiacca neHHaTHbix. Eojibihhhctbo H3 
hhx — bhabi cjiyHaHHo-iuiaHKTOHHbie, 6eHT0CHbie h o6pacTaTejiH. HaH6ojibineH bhaoboh 
HacbimeHHOCTbio xapaxTepH3yiOTCfl poABi Fragilaria , Navicula , Nitzschia , Pinnularia, 
Eunotia — no 5 — 10 bhaob. H 3 neHHaTHbix AHaTOMen b Macce 3aperHCTpnpoBaHbi Asterio- 
nella formosa, Fragilaria crotonensis , F. tenera , F. berolinensis , F. ulna (paHee othochb- 
nrneca k poay Synedra). Bhabi po^a Tabellaria BCTpeneHbi cahhhhho. MaxcHMaJibHoe bh- 
AOBoe pa3Hoo6pa3He h o6hjihc bhaob poAa Fragilaria OTMeneHbi b CecrpopeijxoM Pa 3 JiHBe 
h Hhxchcm Cy3AaJibcxoM 03. 

U,eHTpHHecKHe AnaTOMOBbie, npeHMymecTBeHHO HCTHHHo-imaHKTOHHbie bhabi, Han6o- 
Jiee pa3Hoo6pa3Hbi b CecTpopeijxoM Pa 3 JiHBe. no nncjiy bhaob (no 6) AOMHHHpyiOT poABi: 
Cyclotella, Stephanodiscus, Aulacosira. K MaccoBbiM BHAaM moxho OTHecra: Cyclotella 
bodanica, C. pseudostelligera, C. meneghiniana, Stephanodiscus minutulus, S. hantzschii, 
S. subtranssilvanicus, Aulacosira ambigua, A. islandica, A. granulata (cm. TaGjimjy). Ena- 
roAapa Hcnonb30BaHHK) onexTpoHHoro MHKpocKona y^anocb 3HaHHTejibHo pacnmpHTb 
cnncoK iieHTpnHecKHX anaTOMeii (ia6ji. I, II). noMHMO nmpoKO pacnpocTpaHeHHbix, 
o6bihhbix bhaob o6HapyxeHO hcckojibko peAXHX h hobbix juiz peraoHa: Cyclotella atomus 
Hust., Stephanodiscus invisitatus Hohn et Hellerm., S. subtranssilvanicus Gasse, S. tripo- 
rus Genkal et Kuzmin, S. cf. volgensis Genkal et Korneva, A. cf. tether a Haworth. Stepha¬ 
nodiscus subtranssilvanicus BnepBbie (}3Jiopbi Pocchh 6bm yxasaH b Hhxchcm CysAaJib- 
ckom 03. (reHKaji, Tpn^oHOBa, 2001), a BnocneACTBHH 6bm o6HapyxceH h b ocTajibHbix H3y- 
neHHbix BOAoeMax. S. cf. volgensis , bha, BnepBbie onncaHHbiH xax hobbih H3 
BepxHe-BOJixcKHx BOfloxpaHHJiHm (reHKan, KopHeBa, 2001), o6HapyxceH b CecrpopeuxoM 
Pa3JiHBe. HaifaeHHaa b Pa3JiHBe Aulacosira cf. tethera paHee b Pocchh npHBOAHJiacb tojib- 
ko ajia 6acceHHa JlaAora (reHKaji, TpucfioHOBa, 2001). 

no OTHomeHHio k coneHOCTH boabi h aKTHBHoii peaxmm cpeABi npeoGjiajjaioT npecHo- 
BOflHbie bham, Gojibrneii nacTbio HHAH^epeHTbi (ao 75 % o6mero nncjia TaxcoHOB), o6h- 
Taiomne b HeHTpajibHbix hjih cjia6oKHCJiwx BOAax. Aixhao^hjibi, cocTaBJunomne Menee 
20 % bhaoboid cocTaBa, npeACTaBJieHbi b ochobhom BH^aMH H3 poaob Aulacosira, Eunotia, 
Navicula, Pinnularia, Tabellaria. Bhabi-HHAH xaTopbi opraHHHecxoro 3arpa3HeHHa co- 
CTaBJiaiOT 63 % ot o6mero nncjia TaxcoHOB. BojibmHHCTBO H3 hhx — (3-Me3ocanpo6bi h 
( 3-Me30ojiHrocanpo6bi (64 %), xapaxTepnsyiomHe ycnoBHa cpeAHen CTeneHH 3arpa3HeHH5i. 
06HTaTejiH 30H Bbicoxoro 3arpM3HeHHM — a-Me3o-, a-Me30-p- h coGctbchho nojiHcanpo6w 
cocTaBJwioT oxojio 8 % o6mero HHCJia bhaob-HHA nxaTopoB. npoueHT xceHocanpo6oB-no- 
xasaTeneH hhctbix boa He npeBbimaeT 2 %. Eojibme Bcero BHAOB-HHAHxaTopoB 3arpa3iie- 
hhh oGHapy^xeHO b CecrpopeuxoM Pa 3 JiHBe h Hhxchcm 03., r^e BCTpenaioTca a-Mesocanpo- 
6bi Nitzschia acicularis , N. hungarica Grim., N. tryblionella Hantzsch. h Ap. B ijejiOM no 
cocTaBy AHaTOMeH-HHAHxaTopoB canpo6HOCTH BepxHee h CpeAHee Cy3AaJibcXHe 03epa 
M02CH0 CHHTaTb yMepeHHO 3arpH3HeHHbIMH, Pa3JIHB H HHXCHee 03. - 3arpH3HeHHbIMH. 

Pa3Hbie ypoBHH tpo(|)hocth h aHTponoreHHoro bosachctbhh onpeAen^ioT pa3JiHHHbiH 
COCTaB MaCCOBbIX BHAOB AHaTOMOBbIX, HX o6HJIHe, AHHaMHXy H pOJIb B CTpyXType (J)HTO- 
nnaHXTOHHbix coo6nxecTB HCCJieAOBaHHbix boaocmob. 

B BepxHeM Cy3AajibcxoM 03epe 3a nepnoA Ha6jnoAeHHH 1995 — 1997 it. OnoMacca cJ)h- 
TormaHXTOHa xojie6ajiacb ot 0.4 ao 5.51 mt/ji, cocTaBA^a b cpeAHeM 3a ce30H 2.01 — 
2.80 Mr/n. HanGonee Bbicoxne BejiHHHHbi GnoMaccbi OTMenanHCb b 1995 r. h o6i»acHaAHCb, 
no-BHAHMOMy, 6naronpHATHbiMH noroAHbiMH ycAOBHaMH, b nacTHOcTH MaxcHManbHOH 3a 
nepnoA HaGmoAeHHH TeMnepaTypon boabi. HnaTOMOBbie b pa3Hbie toabi bcchoh cocraBJiajiH 
ot 30 ao 80 % o6men 6noMaccbi c|)HTOiinaHXTOHa (pnc. 1, A). floMHHHpoBaJiH b 1995 — 

1996 rr. bhabi poAa Cyclotella (C. bodanica h Ap.) h Stephanodiscus minutulus , a b 

1997 r. —Asterionella formosa h bhabi poAa Fragilaria ( F. crotonensis , F. ulna , F. tene- 
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MaccoBbie bhjibi anaTOMOBBix BoaopocJieH h hx MaKCHMajiBHaa hhcjichhoctb (tbic. kji/ji) 
b Cy 3 ,zjaJiBCKHX 03epax h CecTpopeijKOM Pa3JiHBe 


BoaopOCJIH 

Cy3flajn>CKHe o3epa 

Pa3JIHB 

BepxHee 

Cpe^Hee 

HioKHee 

Aulacosira ambigua (Grun.) Sim. 

+ 

40 

11472 

11660 

A. granulata (Ehr.) Sim. 

+ 

+ 

+ 

218 

A . islandica (O. Mull.) Sim. 

— 

36 

27 

2540 

A. subarctica (O. Mull.) Haworth 

+ 

+ 

22 

80 

Melosira varians Ag. 

— 

— 

44 

30 

KoMIUieKC BHflOB 

Cyclotella h Stephanodiscus , b tom HHCJie 

951 

1416 

136 

612 

Cyclostephanos dubius (Fricke) Round 

— 

— 

+ 

+ 

C. bodanica Eulenst. 

++ 

++ 

+ 

+ 

C. meneghiniana Kiitz. 

+ 

— 

++ 

+ 

C. pseudostelligera Hust. 

+ 

++ 

+ 

+ + 

C. radiosa (Grun.) Lemm. 

+ 

++ 

— 

+ 

Stephanodiscus hantzschii Grun. 

— 

— 

+ 

+ + 

S. invisitatus Hohn et Hellerman 

— 

— 

— 

+ 

S. minutulus (Kutz.) Cl. et Moll. 

++ 

+ 

+ 

— 

S. subtranssylvanicus Gasse 

+ 

+ 

1768 

90 

S. triporus Genkal et Kuzmin 

— 

— 

— 

+ 

Asterionella formosa Hass. 

2384 

1048 

10280 

992 

Fragilaria crotonensis Kitt. 

904 

2228 

7160 

424 

F. 'berolinensis (Lemm.) Lange-Bert. 

+ 

+ 

+ 

384 

F. ulna (Nitzsch.) Lange-Bert. 

152 

220 

174 

70 

Fragilaria tenera (W. Sm.) Lange-Bert. 

8 

4860 

3560 

— 

Nitzschia acicularis W. Sm. 

44 

152 

64 

48 


npHMenaHHe. «++» — MaccoBbrii bha, «+» — bha otmcmch b KanecTBeHHbix npo6ax. 


ra). B neTHe-oceHHeM iuiaHKTOHe b 1995 h 1997 rr. aoMHHHpoBajra 3eneHBie h ahho(|)hto- 
BBie Bo^opocjiH, AHaTOMOBBie .aaBajiH He 6oJiee 15 % npn MaKCHManBHOM pa3BHTHH. B 
1996 r. JieTOM h oceHBio ^naTOMOBBie nrpajiH cymecTBeHHyio pojiB, cocTaBJiaa 19—89 %. 
ripeoGjiajxajiH MejiKOKJieTOHHBie ijeHTpHHecKHe (jjopMBi pa3MepoM no 24 mkm, bh^bi po^OB 
Cyclotella h Stephanodiscus . CaMBiMH muccobbimh 6buih Cyclotella bodanica h Stephano- 
discus minutulus. MaKCHMajiBHaa hhcjichhoctb othx Boaopocjien b hiohc 1996 r. npeBBi- 
rnajia 950 tbic. kji/ji, 6 noMacca — 2.34 mx/ji. H3 neHHaTHBix flHaTOMen MaccoBBiMH 6 buih 
Asterionella formosa h Fragilaria crotonensis. Hhcjichhoctb Asterionella b 03epe chjibho 
H 3MeHajiacB tojx ot roaa. B pa3HBie ro^Bi Bim jih6o OTcyTCTBOBaji b TeneHHe cesoHa, jih6o b 
yMepeHHBix KOJinnecTBax npncyTCTBOBaJi b 03epe #o no3flHen oceHH, hjih ^aBaJi hhtchchb- 
Hyio BeceHHiOK) BcriBiniKy (2.4 mjih kji/ji b Mae 1997 r.) h 3aTeM nojiHOCTBio BBinajjaji H3 
imaHKTOHa. MaKCHMaJiBHaa BereTaijHa F. crotonensis HaGiirojiaJiacB b Hiojie. MaccoBoe 
pa3BKTne F. crotonensis b iuiaHKTOHe BepxHero 03epa peracxpHpoBaJiocB b Hanajie 
1970-x ro^OB (ryrejiBMaxep, 1986). IIo HauiHM ^aHHBiM, hhcjichhoctb BHjja b BoaoeMe no- 
crarajia 900 tbic. kji/ji, 6 noMacca — 0.44 mt/ji. Hhcjichhoctb Fragilaria ulna 6buia 3aMCT- 
ho HKace, xoTa Bim nocToaHHO npHcyrcTBOBaji b iuiaHKTOHe, HeHajjojiro Hcne3aa bo BTopon 
nojiOBHHe JieTa hjih b KOHije oceHH. 

B Cpe^HeM Cys^aJiBCKOM 03. 3a nepnoa Ha6jno^eHHH 1995—1997 rr. 6noMacca (Jdhto- 
imaHKTOHa H3MeHajiacB b npejiejiax 0.61 — 6.75 Mr/ji, cocTaBJiaa b cpe^HeM 3a ce3on 
1.80—3.31 Mr/ji (pnc. 1, E). Becemum MaKCHMyM (J)HToruiaHKTOHa b osepe onpeaejiajica 
pa3BHTKeM 30JIOTHCTBIX H KpHnTO(]3HTOBBIX BOflOpOCJieH. TOJIBKO B 1997 T. flHaTOMOBBie CO- 
CTaBJiajiH ro 40 % GnoMaccBi. BecHOH aoMHHHpOBaJiH Asterionella formosa h bh^bi po,aa 
Fragilaria. B JieTHeM nJiaHKTOHe cpe^H ^HaTOMen npeo6jia,aaJiH ueHTpHHecKHe bh^bi — 
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C. bodanica, C. pseudostelligera, KpoMe Toro, OTMenaJiHCB C. radiosa, Stephanodiscus 
subtranssylvanicus h ap. Macccmoe pa3BHTHe bh^ob poaa Cyclotella b BoaoeMe oSbihho Ha- 
SjnoaaeTca b nepBOH noJioBHHe JieTa. MaKCHMajiBHaa hhcjichhoctb hx b HioHe 1996 r. ao- 
crarajia 1.4 mjih kji/ji, OnoMacca — 6.26 Mr/n. Asterionellaformosa BererapoBaJia b iuiaHK- 
TOHe b TeneHHe Bcero nepnoaa otkpbitoii BoaBi, HanGojiBinee ee kojihhcctbo OTMenaJiocB b 
aBrycTe 1996 r. — 1820 tbic. kji/ji (ao 50 % o6men 6HOMaccBi). IIpHcyTCTBHe A. formosa b 
03epe Ha npoTaxceHHH Bcero roaa h 3HaHHTejiBHaa ponB Fragilaria crotonensis b iuiaHKTO- 
He OTMenajiHCB h b Hanajie 1920-x roaoB (Ejichkhh, 1924). 

B HiDKHeM Cy3,aajiBCKOM 03 . b 1995 — 1999 it. 6noMacca (JjHToiuiaHKTOHa H3MeiuiJiacB b 
npeaejiax 1.2—31.9 Mr/ji. CpeaHaa 3a ce30H BejiHHHiia cociaBJiajia 7.2—11 Mr/ji. Ee ypo- 
BeHB roa ot roaa nocTeneHiio yBejiHHHBanca, a pojiB anaTOMOBBix b Hen CHuxcajiacB 
(pnc. 2). B 1995—1997 rr. anaTOMOBBie aoMHHHpOBajiH b TeneHHe Bcero nepnoaa ot- 
kpbitoh soaBi. BeceHHHH h oceHHHH hhkh 6noMaccBi onpeaejiajin ueHTpHnecKHe ana- 
TOMen, npexcae Bcero Aulacosira ambigua h Stephanodiscus subtranssylvanicus, KpoMe 
Toro, OTMenajmcB Cyclotella bodanica, C. meneghiniana, C. pseudostelligera, Cyclostep- 
hanos dubius. HanGojibrnaa hhcjichhoctb S. subtranssylvanicus b Hhxchcm 03. — ao 
1.8 mjih kji/ji — Ha6jiioaaJiacB b OKTa6pe — aexa6pe 1996 r. B oto BpeMa 6noMacca Stepha¬ 
nodiscus (11 mt/ji) cocTaBJia.ua 99 % o6men 6noMaccBi, a (J)HToruiaHKTOH npeacTaBJiaji co- 
6oh no cymecTBy HHCTyio KyjiBTypy BHaa. Han6ojiee 3HaHHTenBHoe pa3BHTHe A. ambigua 
(11.5 mjih. kji/ji) OTMenajiocB b Mae—HiOHe 1996 r., Koraa BHa aaBari BBiine 50 % 6HOMaccBi 
h 3aTeM b 3HaHHTejiBHBix KOJiHHecTBax npncyTCTBOBaji b ruiaHKTOHe b TeneHHe Bcero nepn- 
oaa otkpbitoh BoaBi. KoHueHTpauna o6mero (|)oc(|)opa b Boae b 1996 r. 6 bin a b cpeaHeM 
BaBoe HHxce, neM b ocTajiBHBie roaBi. B jicthcm ruiaHKTOHe npeo6jiaaaJin Asterionellafor¬ 
mosa k BHaBi poaa Fragilaria. HaH6ojiee 3aMeraoe h npoaojiaorrejiBHoe pa3BHTHe A. for- 
maja b 03epe HaOmoaajiocB b niojie 1996 r. — 11.5 mjih kji/ji, a HanGojiBinaa hhcjichhoctb 
Fragilaria crotonensis — 7.16 mjih kji/ji — b Hione 1999 r. Hhcjichhoctb Fragilaria ulna b 
Hhxchcm 03., no~BHaHMOMy, HMeeT TeHaeHUHio k nocTeneHHOMy B03pacTaHHio. B Hiojie 
1999 r. OHa cocTaBJiana 1.35 mjih kji/ji, hto HaMiioro BBime noKa3aTCJieH npeaBiayninx jieT. 
3HaHHTeJiBHoe pa3BHTHe Fragilaria tenera HaGmoaajiocB b Mae 1995 r. (3561 tbic. kji/ji) h b 
Mae — Hione 1997 r. (ao 830 tbic. kji/ji). B to ace BpeMa hhcjichhoctb apyrnx anaTOMen b 
1998 h 1999 rr. 3aMeTHO CHH3HJiacB. CHHxceHKe hhcjichhocth h OnoMaccbi anaTOMen Hana- 
jiocb c neTa 1997 r., Koraa OTMenajiacb BciiBiniKa pa3BHTHa aHHO^HTOBBix. C HiOHa 1998 r. 
b imaiiKTOHe nojiHOCTBio aoMHHHpOBajiH CHHe3ejieHBie BoaopocnH, npeHMymecTBeimo 
Planktothrix agardhii (Gom.) Anagn. et Korn. 

B CecTpopeuKOM PasjiHBe, no aaHHBiM HCCJieaoBaHHH b 1980—1981 it. (CoxpaHe- 
HHe..., 1984), 6noMacca(J)HTonjiaHKTOHa cm inooKTaOpbH3Menajiacb ot 0.5 ao 20 mt/jih 
b cpeaneM 3a ce30H cocTaBJiajia 5.7 mt/ji. B njianooHe b TeneHHe ce3ona aoMHHHpOBajiH 
anaTOMOBBie BoaopocnH, a MaKCHMajiBiiaa OnoMacca oTMenajiacB b nepnoa BeceHHero nHKa 
b KOHue Maa—Hanajie hiohm (pnc. 3). Ochobhbimh aoMHHaHTaMH 6 buih Aulacosira ambi¬ 
gua, A. islandica, Asterionella formosa. Pa3BHTHe CHHC3ejieHBix Boaopocjien 6 buio cjia- 
obim. Mx aona He npcBBiuiajia 3 —10 % ot o6men 6noMaccBi (JjHToruiaHKTona. 

B 2002 r. c Maa no OKTa6pB OnoMacca (jsHTOimaHKTOHa b 03. CecTpopeijKHH Pa3JiHB H3- 
MeHajiacb ot 18 ao 95 mt/ji h b cpeaHeM 3a ce30H cocTaBHjia 45 mt/ji. BecHOH npeoOnaaajiH 
anaTOMOBBie h cHne3ejieHbie BoaopocnH. HoMHHHpoBajiH Aulacosira ambigua h Planktoth¬ 
rix agardhii, b 3HaHHTenBHOM KOJinnecTBe OTMenaJiHCB Aulacosira granulata, A. islandica, 
Asterionella formosa, Fragilaria berolinensis. B Hione h aBrycTe 6noMacca aocrarajia 
80 mt/ji, b ruiaHKTOHe nojiHOCTBio aoMHHHpOBajiH CHHe3ejieHBie Boaopocjm. H 3 awaTOMO- 
bbix HanOojiee MaccoBBiMH 6 buik Aulacosira ambigua, A. granulata, Stephanodiscus hantz- 
schii, BHaBi poaa Fragilaria, a Bacillariophyta b nejiOM cocTaBJianH He 6ojiee 2—8 % 6ko- 
MaccBi. OceHBio b OKTa6pe 6noMacca (J)HTOiuiaHKTOHa ocTaBanacB bbicokoh — ao 50 mt/ji. 
ripoaojiacajiH aoMHHnpoBaTB CHHe3ejieHBie BoaopocnH, a anaTOMOBBie aaBajm He donee 
3 % o6men 6noMaccBi. Cpean hhx npeo6jiaaaJin Aulacosira ambigua, A. granulata h BHaBi 
poaa Fragilaria. 
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HC. 2. CesoHHaa flHHaMHKa 6 HO M accbi anaxoMOBbix BOflopocjien h o6men 6HOMaccbi (jmxonjiaHKxoHa b Hhxhcm Cya^ajibcx 

06o3HaHeHHfl Te xe, hto h Ha dhc. 1. 


om 03 . b pa3Hbie ro^bi. 

, 7 — o6maa 6H0Macca (JjHTori/iaHKTOHa. 


















Phc. 3. Ce30HHajj j^hhrmhkr 6 H 0 Maccw ^HaTOMOBbix BoaopocjieH h o 6 meH 6 noMaccbi {jwronJiaHKTOHa b CecTpopeijKOM Pa 3 JiHBe b pa 3 Hbie ro^bi. 

KOMruieKC BnaoB Cyclotella h Stephanodiscus, 2 —Aulacosira ambigua, 3 — A. islandica, 4 — A. subarctica, 5 — A. granulata, 6 — bhabi Fragilaria, 7 — npoHHe anaTOMOBBie, 8 — o6maH 6noMacca 

(JjHToroiaHKTOHa. 06o3HaHenHH Te xe, hto h Ha pnc. 1. 







OftcyMaeiffle 


Xoxa no BTOOBOMy cocxaBy Bacillariophyta Menee pa3HOo6pa3HBi, neM Chlorophyta , 
ohm BKJiioHaioT Gojibinee hhcao MaccoBBix bhaob h nrpaiOT cymecTBeirayio pojrib b (JjopMH- 
poBaHHH GnoMaccbi (})HTOiuiaHKTOHa HCCJieAOBaHHBix BonoeMOB. 

3a nocne^Hee AecaTHJieTHe aHTponorennoe B03^encTBHe Ha nccneAOBaHHBie boaocmbi, 
h ocoSewHo Ha Hnxcnee 03 . h CeerpopeuKHH Pa3JiHB, cymecTBeHHo B03pocjio. B BepxHeM 
h CpeAHeM 03epax ypoBeHb pa3BHTHa c|)HTOiuiaHKTOHa HSMeiimica He3HaHHTejiBHO. IIpH 
3 xom ynacxne ahotomobbix BOAopocnen b oGujen GuoMacce yBejiHHmiocb ot 13—17 ao 
32—50 %. B BepxHeM h CpeAHeM Cy3AajiBCKHX 03epax AOMHHHpyiomHMH BHAaMH Gbuih 
Asterionella formosa, Fragilaria crotonensis h bhabi m3 poaob Cyclotella h Stephanodis¬ 
cus . HanGojibHiyio GnoMaccy (ao 6.6 mf/ji) b BeceHiieM nnaHKxoHe AaBajiH Cyclotella boda- 
nica , C. radiosa , C. pseudostelligera , Stephanodiscus minutulus h Asterionella formosa. B 
jiexueM miaHKXOHe pa3BHBajiHCb A. formosa h bhabi Fragilaria ; hx GnoMacca He npeBBima- 
Jia 2 mt/ji. 

noBbimeime KOHixeHxpaunn GiioreHHBix 3JieMeHX0B b HnxHeM Cys^ajibCKOM 03. h oco- 
GenHO b CecxpopeuKOM Pa 3 JiHBe BBOBajio noBbimeHHe ypoBiia GnoMaccbi c|)HTOiuiaHKTOHa 
h CMeny AOMHHHpyioiiiHx rpynn BOAopocjieH. HapaAy c poctom oGmeii GnoMaccBi chh3h- 
jiacb pojib AHaxoMOBbix. B HnxcHeM 03. b nepBbie toabi HaGiiiOAeHHH bhabi Bacillariophyta b 
cpe^HeM 3a cesoH (Man—OKxaGpb) Aafiajm 30—76 % cyMMapHOH GiiOMaccbi, ocoGchho Be- 
jiHKa hx pojib Gbuia b 1997 r. B 1998—1999 it., Kor^a Hanajiocb MaccoBoe pa3Bmne chhc- 
3 eneHBix BOAopocjieH, ^naxoMOBBie cocTaBjiajm He Gojiee 18 %. B CecTpopeuKOM Pa 3 JiHBe 
b Hanajie 1980-x toaob nuaTOMQBBie Gbuih AOMHHHpyiomeH rpyrmoii (J>HTOiuiaHKTOHa, 06 - 
panya b xeneHne ceaoHa ox 30 ao 90 % Ghombccbi. Ilo aohhbim 2002 r,, GnoMacca <£hto- 
imaHKTOHa 3a 20 JieT b Pa3JiHBe Boipocjia b 6 —7 pa3, a yHacrae AHaxoMOBBix yMeHBiHHJiocb 
AO 3—10 %, h xojibko bo BpeMa BeceHHero hhkb oho aocthfjio 50 %. B pe 3 ynBTaTe hhtch- 
CHBHOrO 3BTpO(|)HpOBaHHa CHHeSCJieHBie BOAOpOCJIH BBITeCHaiOT AOMHHHpOBaBHIHe paHee 
AHaTOMOBbie. Ha npHMepe HnacHero 03 . bhaho, hto Ha nepBBix 3Tanax .3Bxpo^)HpoBaHHa 
yBejiHHHBaioxca TaKCOHOMHHecKoe pa3HOo6pa3He, hhcjichhoctb h GnoMacca aomhhhpo- 
BaBHinx b 03epe AnaTOMen, npexcAe Bcero ueHTpHHecKHx. B Hhxchcm Cy3AajiBCKOM 03. h 
CecTpopeuKOM Pa3JiHBe b 1980-e foabi ochobhbimh AOMHHaHTaMH Gbuih Aulacosira ambi- 
gua , A. islandica, Stephanodiscus hantzschii , S. subtranssylvanicus , Cyclotella meneghini - 
ana, A. formosa h bhabi poAa Fragilaria. 

Poa Aulacosira b HCCJieAOBaHHBix BOAoeMax He OTJiHHaeTca Gojibihhm bhaobbim pasHo- 
oGpaaneM. Tojibko A. ambigua h A. granulata Aoc/raraiOT MaccoBoro pa3BHTHa b iuiaHKTOHe 
HniKHero G3epa h CecrpopeuKoro Pa3JiHBa. Bo3mojkho, hto pasBHTHe bhaob axoro poAa 
JiHMHXHpyeTca hh3khm coAepacaHHCM xcejiesa (ryccBa, 1952; JIaBpeHTBeBa, 1986) h Aocxa- 
tohho bbicokoh MHHepajiH3auHeii boabi (TpncJiOHOBa, 1990). CoAepacaHHe ^cejiesa b Hhjk- 
HeM 03epe h b PaajmBe b 5—10 pa3 BBirne, neM b BepxHeM h CpeAHeM 03epax. KpoMe tofo, 
I-fruKHee 03epo h PaaiiHB xapajcrepH3yiOTca noBBimeHHOH npoTonnocTBio, hto, ho-bhahmo- 
My, aBJiaexca GjiaronpHaxHBiM ^axxopoM Ana A. ambigua. 3tot bha, HanGonee KOCMono- 
JIHTHBIH H3 Bcex HpeACXaBHTeJieH poAa, OXJIHHaeTCa UinpOKHM OnTHMyMOM B OTHOHieHHH 
XpO(|)H l ieCKMX yCJIOBHH (TpH(J)OHOBa, 1990). 

3HaHHXeJIBH)TO pOJIB B (|)HXOIIJiaHKXOHe HCCJieAOBaHHBix BOAOeMOB HrpaiOT MeJIKOKJie- 
TOHHBie bhabi H3 poAOB Cyclotella h Stephanodiscus. B Me30xpoc|)HBix BepxHCM h CpeAHeM 
03epax npeoGjiaAajiH bhabi pona Cyclotella, a b 3Bxpoc|)HBix Hhxchcm 03. h CecxpopeuxoM 
Pa3JiHBe Gojiee oGhjibhbi Gbuih bhabi poAa Stephanodiscus. MaccoBoe pa3BHxne MejiKomie- 
TOHHBIX AeHXpHHeCKHX AHBTOMeH XapaKXepHO Ana 3BTpO(|)HpyiOmHXCa BOAOeMOB, HanpH- 
Mep Ana ynoGpaeMBix 03ep (JIaBpeHTBeBa, 1986). Taxne bhabi, kbk Cyclotella meneghinia- 
na, C. pseudostelligera h Stephanodiscus hantzschii , b 3BTpo(|)HBix boabx AOCTHraiox bbico¬ 
koh HHCJieHHOCTH h npH mbccobom pa3BHTHH Moryx cjiy>KHTB noxasaTejiaMH 3arpa3HeHHa. 

H3Becxno Taxxce, hto bhabi poAa Fragilaria , BKinonaa npeACTaBHTejien, npexcAe otho- 
chmbix k poAy Synedra , nanGojiBuiero pa3BHTHa AOCTHraiOT b cpeAe, GoraTOH opraHHHe- 
CKHM BemeCTBOM H MOryT CJiyJKHTB HHAHKaTOpaMH 3BTpO(|)HOFO COCTOaHHa BOAOeMOB (TpH- 

$OHOBa, 1990). 
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CyKueccHH 4MaT0M0Bbix BOAopocjien npocjiexeHa h Ha jtpyrax yp6aHH3HpoBaHHbxx bo- 
aoeMax MHpa. Tax, b 03 . BaiimHiroH (CLUA), xyaa b TeneHHe 80 jrieT nocTynanH cto^hbic 
bo^bi r. CH3TJia, aHajiH3 cxpararpa^HH ^ohhmx otjioxchhh noKa3aji, hto b pe3yjibxaTe 3 bt- 
po^HpoBaHHH ^OMHHHpoBaBiuaa b 03epe Aulacosira italica noereneHHO CMemmacb BH#a 
mh po#a Fragilaria, a b Harare 1970-x ro#OB anaTOMOBbie Boaopoora 6buiH BbirecHeHbi ch- 
He3ejieiibiMH (Edmonson, 1975). B runepTpocJmoM 03 . IIlnaxTeH3ee, pacnojioaceHHOM b 
oKpecTHocTax EepjiHHa, rue iiojihoctbio npeoGnauajm cHHe3ejieHbie Bouopocjm, tojibko 
B eceHHHH nuK b Mapxe—anpene onpeaejumcx MejiKOKJiexoHHbiMH BHuaMH poua Stephano- 
discus h B^maMH poua Fragilaria (Chorus, 1989). MejiKOKJiexoHHbie bh^bi poua Stephano 
discus h Cyclotella pseudostelligera uoMHHHpyiOT 3 hmoh h b nauajie BecHbi b mcjikobouhom 
ranepxpo(|)HOM 03 . JIox-JIhbch b UIoxjiaHUHH (Bailey-Watts, 1986). B BbicoK03Bxpo<|)HOM 
03. BHmHeBCKOM (KapejibCKHH nepemeex, JleHHHrpaucKaa o6ji.) bcchoh m oceubto b Macce 
pa3BHBaioxcji Eujibi poua Fragilaria h Asterionella , a b xeneHHe ce30Ha oxMenaexca Hecxo- 
.ibKO Bcnbimex pa3BHXH si Aulacosira ambigua (Trifonova, Davidova, 1983; TpH(j)OHOBa, 
1990). 

CyKIjeCCHH IUiaHKXOHHblX UHaXOMOBblX BOUOpOCJieH npil 3BTpO(|)HpOBaHHH BO^OeMOB 
aaex ox GeuHoro unaTOMOBoro imaiiKxoHa c npeoGjiauaimeM HcxHHHo-miaHKxoHHbix bhuob 
aixmto(|)HJioB h rajioc|)o6oB nepe3 cTaunH c Goraxoh cMemaHHoh unaTOMOBOH (J)JiopoH k 
npeoGjiaaaHHK) b MejiKOBouHbix ranepxpo(|)Hbix BouoeMax jinxopajibHbix h ajiKajiHtJmjib 
hhx opranH3MOB, ciiocoGhbix k rexepoxpo(|)HOMy pocry b cpeue, Goraxon opramroecKHM 
BemecxBOM (TpH(J)OHOBa, 1990). PemaiomHM cjjaKTopoM cyKijeccHH asjiaexca KOHKypeirr- 
Haa enocoGHoexb OTuejibHbix bhuob npn MemnomeMca cooxHomeHHH GHoreinibix 3JieMen- 
xob b cpeue. HanGojibrneh KOHKypeHXHOH cnocoGnocxbK) b ycjiOBmix Bbicoxoro couepiKa- 
mix cf)oc(j)opa xapaKxepH3}xoxca MejiKomiexoniibie neHTpuuecKHe unaTOMeH h bhum poj\z 
Fragilaria (Tilman et al., 1986). 
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SUMMARY 

Species composition, abundance and role of diatom algae in total phytoplankton biomass have 
been studied on the data of many-years observations on three lakes of the Suzdal system and Sestro- 
retskii Razliv located within the precincts of St. Petersburg. Seasonal dynamics and long-term suc¬ 
cession influenced by eutrophication have been traced. The original electron microphotos of centric 
diatoms are given. 
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06o6meHM CBefleHHa o reorpacJmuecKOM pacnpocTpaHeHHH 36 bh^ob H3 7 poflOB ceM. Volvocaceae sensu No- 
zaki ( Pandorina , Volvulina , Yamagishiella, Eudorina, Platydorina , Pleodorina h Volvox ). BbiaBJieHbi KocMono- 
jiHTHbie BHjibi h BHflbi, xapaKTepH3yiomHeca JioKanbHbiM pacnpocTpaHeHHeM. npeflnpHHjrra nonwTKa cBH3aTb iuh- 
poTHoe pacnpocTpaHeHne ueHobHanbHbix BOjibBoxcoBbix BOflopocneH c objmraTHo flHcJjcJjepeHijHpoBaHHbiMH co- 
MaTHHecKHMH KjieTKaMH (22 BHfla po^OB Volvox h Pleodorina) c ocobeHHOcTaMH flejieHHa kjictok b xo^e 
(JjopMHpoBaHHa hobmx ueHobHeB. 

K ji 10 h e b bi e cnoBa: Volvocaceae, reorpac})HHecKoe pacnpocTpaHeHHe, uhkjim pasBHTua. 

IfeHoGnajibHbie BOJibBOKCOBbie rbjiriotcr xapaKTepHbiMH npe/tcTaBHTejiaMH npecHOBo#- 
Horo ^HTonjiaHKTOHa, o/tHaKO b jiHTepaType OTcyrcTByioT oGoGmaiomne naHHbie no hx 
reorpa^HnecKOMy pacnpocxpaHeHnio. CBe/teHHa o mhpobom pacnpocTpaHeHHH Bcex 18 bh- 
Aob po#a Volvox (L.) Ehrenberg 6bum onyGjiHKOBaHbi paHee (flecmmKHH, 1996, 1997). 
B HacToameH eraTbe npHBO/mTCR CBeneHiw o pacnpocTpaHeHHH bh^ob ocTajibHbix po/tos 
ceM. Volvocaceae sensu Nozaki. CnenaHO conocTaBJieHHe reorpa^HnecKoro pacnpe/tene- 
hhh ueHoGnajibHbix BOJibBOKCOBbix c HeKOTOpbiMH 3KOJioro-^)H3HOJiorHHecKHMH ocoGeH- 
HOCTHMH HX IJHKJIOB p33BHTHR. 

TpajtHitHOHHO k ceM. Volvocaceae Cohn othochjih poflbi Gonium Muller, Pandorina 
Bory, Eudorina Ehrenberg, Platydorina Kofoid, Volvulina Playfair, Pleodorina Shaw h 
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Volvox (fleAyceHKo-lHeroJieBa h ^p., 1959; Starr, 1980; Ettl, 1983; Bold, Wynne, 1985, h 
AP-). 

flo chx nop od'beM ceM. Volvocaceae h ero B3anMooTHomeHim c ^pyraMH ceMeficxBaMH 
ueHoGnajibHbix Volvocales (xpoMe 3aHHMaiomero nexxo o6oco6jieHHoe nonoxceHHe ceM. 
Spondylomoraceae Korschikoff) aBJDnoxca npe^MexoM ^ncKyccnn. B xeneHHe nocjiejumx 
10 Jiex H. Nozaki c Gojibihoh rpynnon coaBxopoB, ncnojib3yH xax Mop^ojiornnecKHH (No- 
zaki, Kuroiwa, 1992; Nozaki, 1993, 1996; Nozaki, Itoh, 1994; Nozaki et al., 1996), xax h 
MOJieKyjiapHo-t^HJioreHexHHecKHH no#xo£bi (Nozaki et al., 1995, 1999, 2000), npe^npnHa- 
jih nonbixxy xaKCOHOMHHecKOH peBH3HH ueHoGnaJibHbix BOJibBOKcoBbix. B nacxHocxn, po# 
Gonium 6btri nepeBe^eH H3 ceM. Volvocaceae b ceM. Goniaceae Pascher, Koxopoe BKjnona- 
ex, no MHeHHio Nozaki, po#bi Gonium u Astrephomene Pocock (BCJieacxBne nero ceM. Ast- 
rephomenaceae Pocock JiHKB*mnpyexca). KpOMe xoro, H3 po#a Gonium Gbljih HCKjnoneHbi 
2 BH.ua, xapaKxepH3yiomHecH 4-KJiexonHbiMH ueHobmiMH — G. sociale (Dujarden) War¬ 
ming h G. sacculiferum Scherffel ( =Basichlamys sacculifera (Scherffel) Skuja), npe^rio- 
xceno ceM. Tetrabaenaceae Nozaki et Itoh, oG'be^HH^iomee 2 Buna — Tetrabaena socialis 
(Dujarden) Nozaki et Itoh h Basichlamys sacculifera — h BbmeneH hobbih po# Yamagishi- 
ella Nozaki c e^HHexBeHHMM bh^om Y. unicocca Nozaki ( =Pandorina unicocca Rayburn et 
Starr) (Nozaki, Kuroiwa, 1992). 

Pha ajibrojioroB (Hoops et al., 1994; Schagerl, Angeler, 1998) nojmocxbio noaaepxcajra 
H^eH Nozaki, b xo Bpern kzk . ^pyrne HCCJie^OBaxenH (Buchheim et al., 1994; Coleman et 
al., 1994; Coleman, 1996a, b, 1999) npo^onxaiox nppmepacHBaxbca xpa^HitnoHHbix bsfjm- 
aoB Ha npHHaOTexHocxb po/ja Gonium (BKjnonafl bh^bi c 4-KJiexonHbiMH ueHobmiMH) k 
ceM. Volvocaceae. BbmeneHHe b ceM. Volvocaceae hobofo po#a Yamagishiella Nozaki He 
Bbi3Bajio cepbesHbix B03paaceHHH. 

3 HacxoHmeH cxaxbe npnHHMaexcn xoHKa 3peHJM Nozaki Ha o6i>eM ceM. Volvocaceae, 
nocKOJibKy oHa ocHOBbiBaexca Ha Mop^ojioranecKHx (aHanH3 yjibxpacxpyxxypbi BHeKJie- 
xoHHoro exy^eHHexoro MaxpHKca) h MOJieKyjrapHbix aaHHbix. Mbi npn^aeM Gojibinoe 3Hane- 
HHe npoueccy HHBepcHH (BBiBopaHHBaHHfl) mojio#bix neHobHeB Pandorina, Volvulina, 
Yamagishiella, Eudorina, Platydorina, Pleodorina h Volvox — BaacHOMy OHXoreHexHHe- 
CKOMy KpHxepHio, nexKO oxrpaHHHHBaiomeMy okojio 40 bh^ob H3 7 po^oB, npHHaftnexa- 
mnx k ceM. Volvocaceae sensu Nozaki, ox ocxanbHbix bojibbokcobbix. 

fljra aHajiH3a reorpatfmnecKoro pacnpocxpaHeHira ueHoGnajibHbix BoaopocjieH ceM. 
Volvocaceae sensu Nozaki 6buih HcnojibsoBaHbi 6H6jmorpa(|)HH h yKasaxejm k oxenecx- 
BeHHOH Jinxepaxype no Bo^opocjMM (EneHKHH, Ojib, 1935, 1950; Tojuiepbax h #p., 1966; 
KpacaBHHa, 1968; Tojuiepbax, KpacaBHHa, 1971; KpacaBHHa h np ., 1978, 1983; KpacaBM- 
Ha, IjBexKOBa, 1983), pa# cjjJiopHCXHnecKHx pa6ox (JIaBpeHXbeBa, 1977; KoMapemco, BacH- 
jibeBa, 1978, OprameB, 1980; My3a(|)apoB, 1981; CacjioHOBa, EpMOJiaeB, 1983; TeueH, 
1985; CHpeHKO h #p., 1989; TpH^onoBa, 1990; TeijeH h #p., 1994; HayMeHKO, 1995; Xm- 
copHeB, 1995; BapHHOBa, Me^BeaeBa, 1996; IIIxHHa, 1997; MacioK, JInjinuKaa, 2000, h 
ap.), 3apy6excHbie cbo^kh no bojibbokcobbim (Iyengar, 1933; Goldstein, 1964; Iyengar, De- 
sikachary, 1981; Ettl, 1983; Nozaki, 1990; Nozaki, Kuroiwa, 1992; Zalocar, 1993, h ap.), 
paGoxbi c onncaHHeM hobbix bh^ob Volvocaceae (Starr, 1962; Rayburn, Starr, 1974; Noza¬ 
ki et al., 1989; Nozaki, Kuroiwa, 1990, 1991), oSsopbi no ajibrocjmope pa3JiHHHBix perao- 
hob (Kammerer, 1938; Prescott, 1955; Gessner, 1956; Stein, Borden, 1979; Sheath, Stein- 
man, 1982; Nozaki, Ohtani, 1992; IJapeHKO h ap., 1996; MacioK nap., 1999; Ortega-Maya- 
goitia, Rojo, 2000, h ap.)> a xaxxe Kaxanor TexaccKOH KOJuieKijHH xyjibxyp BoaopocneH 
(Starr, Zeikus, 1993). IJeHHbie cBeaeHHfl o mioHax ijeHo6HajibHbix bojibbokcobbix moxho 
HahxH b MOJieKyjiapHO-^HJioreHexHnecKHX paGoxax nocjieaimx jiex (Mai, Coleman, 1997; 
Angeler et al., 1999; Coleman, 2001). 

HHxe npejjcxaBJieHbi aexajiBHbie CBeaeHHfl o pacnpocxpaHeHHH b pa3Hbix nacxflx CBexa 
bhaob Pandorina, Volvulina, Yamagishiella, Eudorina, Platydorina h Pleodorina. B cnn- 
cok bhuiob He BKjnoneHa Volvulina boldii O’Neil et Starr nomen nudum, npeacxaBJieHHaa b 
TexaccKOH KOJineKijHH (Starr, Zeikus, 1993) 3 mioHaMH H3 ABCxpannn. He BKjnoneHbi xax- 
xce HecKOJiBKO HeaocxaxoHHO H3yneHHbix hjih coMHHxejibHbix bh^ob (HanpHMep, Pandori¬ 
na minodii Chodat, P. protuberans Tiffany, Eudorina echidna Swirenko, E. interconnexa 
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Prescott). TaKHM o6pa30M, c yueTQM yxce onyGjiHKOBaHHbix AaHHbix no poAy Volvo) c (flee- 
hhakhh, 1996, 1997), coGpaHa mn^opMaurw o pacnpocTpaHeHHH 36 bhaob h 3 Bcex 7 po- 
HOB ccm. Volvocaceae sensu Nozaki. 

Pandorina charkowiensis Korschikoff. EBpona — Pocchh (JleHirarpaACKaff h IIckob- 
CKafl o6jiacTH, GaccenHM Bojirn h floHa), Eejiapycb, MonAOBa, YKpamia, Onniwumw; 
A3H5i — Pocchh (Bo^cxpammuma 06cKoro h AHrapcxoro KacKa^oB, ^k>™), 3axaBKa- 
3te, KasaxcxaH, U,eHTp. A3na; CeB. AMepHKa — CUIA (boct. h ijeHxp. inxaxbi). 

P. colemaniae Nozaki. A3 ha — HnoHna; IOxch. AMepHKa — Aprenmiia. 

P. morum (Muller) Bory. IIInpoKo pacnpocTpaHeHa Ha Bcex KOHTHHeirrax (xpoMe Ah- 
xapKXHUbi), Kax b TpoiiHKax (Hhahs, K)AP, 30Ha riaHaMCKoix) KaHajia, BeHecyojia), xax h b 
yMepeHHbix h BbicoKHX umpoTax. B EBpone apean AOCTHraeT Kojibcxoro n- 0 Ba h Henan- 
Ahh, b A3hh — n-OBa TaiiMbip h Hoboch6hpckhx ocxpoBOB, b CeB. AMepHKe — Mbica Bap- 
poy h FpeHJiaHjtHH, a b K)xch. AMepHKe — OraeHHOH 3e\um. 

P. smithii Chodat. EBpona — Abctprh, rpeitHn, l IexH5i, UlBeHitapHn; Ccb. AMepnxa — 
CILIA (iiiTaT Bhckohchh). 

Volvulina compacta Nozaki. A3 hm — Henaji. 

V. pringsheimii Starr. CeB. AMepnxa — CUIA (rnxaxbi AnaGaMa h Texac). 

\ ; . steinii Playfair (=V. playfairiana Skvortzov, = Eudorina steinii (Playfair) Printz). 
EBpona — Poccna (JleHHHrpaACKaa o6ji.), BejiHKo6pnxaHita, HTajma, YKpanna, IHBenna- 
pna; A3i«i — KHTafi, Henan, ^Inomia; A(J)pHKa — 10AP; CeB. AwepiiKa — CUIA (mxaTbi 
RHAMana, KannefmpHna, MnHHecoTa, HeGpacKa, Texac), KaHajta (npOBHRitna BpHxancKaa 
KojiystGiia); IOx-ch. AMepHKa — ApreuxHHa, Bpa3Mjina, Hhjih; ABCTpanna, Honan 3enan~ 

AH5I. 

Yamagishiella unicocca (Rayburn et Starr) Nozaki (-Pandorina unicocca Rayburn et 
Starr). EBpona — ABCxpna, FepMaiiHa, Yicpamra, <Ehiui5ihah 5L UlBeunn; A3 rji — KHTaii, 
LlnoHna; CeB. AMepHKa — CILIA (uixaTbi AiioBa, RHAnaHa, Operon, Poa Ahjicha); K);kh. 
AMepHKa — Uhjih. 

Eudorina con radii Goldstein (=£. elegans sensu Conrad). EBpona — Eenbran; Ccb. 
AMepMKa — CILIA (mxaT Mnimecoxa). 

E. cylmdrica Korschikoff. EBpona — Poccnn (GacceiiHbi Bojim h flona), Ascrpra, 
MojtaoBa, YxpanHa; Asua — Poccmh ( BOAOxpannjiMiua OocKoro n AnrapcKoro KacKanoB, 
flKyxns), KaaaxcTan; CeB. AMepnKa — CIIIA (niTax AnoBa); IO^kh. AMepHKa (b cboakc 
H. Ettl (1983) crpaHa He yxa3ana). 

E. elegans Ehrenberg. UlnpoKO pacripocTpanena ea 6 KOHTHHeirrax, xax b xpoiiMKax 
(Miiama, K)AP, 30Ha llanaMCKoro Kan an a, BeHecyona), xax h b yMepeHHbix h bmcokwx ihh- 
porax. B EBpone apean aocTuraeT Kojibcxoro n-osa, b Ashm — ri- 0 Ba TaiiMbip h Hoboch- 
onpcKiix ocxpoBOB, b CeB. AMepHKe — Mbica Bappoy. 

E. illinoisensis (Kofoid) Pascher (-Pleodorina illinoisensis Kofoid). EBpona — Poccua 
( JI eHMinp eack aa oGn., KpacHOAapcKHH Kpaii, Gacceiin Bonra), ABCxpna, BejiKKoGpiixa- 
hm a, BeHrpna, FepManKa, MoJiAOBa, YKpainia; Asnn — Poccna (Gaccene Mpxuraa), 3aKac~ 
Kaire, Ueixrp. A3na, Hhah5i; CeB. AMepHKa — CILIA (uixaTbi Bhckohchh, Mjuimhohc, 
MnnHecoxa); IfeHTp. AMepHKa — >ona IlaHaMCKoro icanajia; K3 ;kh. AMepHKa — Epa 3 H- 
niia, Uhjih. 

E. unicocca Smith. EBpona — YKpamia, Hexiia; Ccb. AMepMKa — CILIA (mTaxbi Hji- 
jihhohc, RiiAHana, KanHcjiopima, MaccaqyceTC, Mn^nran. Oraiio), KanaAa (npoBHimrw 
BpuraHCKaa KojiyMbna); IfeHTp. AMepHKa — 3ona llanaMCKoro KaHana. 

Platydorina caudata Kofoid, EBpona h A3mh (Gacceenbi Bourn h MpTbima); Ccb. AMe¬ 
pHKa — CUIA (Gacceim Mhcchchoh, Ka/incfiopHHa); K)>kh. AMepiiKa — Hhjih. 
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Pleodorina californica Shaw (=P. westii Tiffany, =Eudorina californica (Shaw) Golds¬ 
tein). Eepona — Pocchji (KpacHoaapcKHii Kpaii), ykpaHHa, Eejibnra, BeJiHKoGpHxaHHH, 
OpaHUHH, Hexmi; A 3 — Pocchh (flpuMopcKHH Kpaii), 3axaBKa3be, Ka 3 axcxaH, IfeHxp. 
A3 hh; Cee. AMepMKa — C11IA (mxaxbi UnaHaHa, Kajm^opHPW, TemieccH); IfeHxp. AMe- 
pnxa — 30Ha ElaHaMCKoro Kanajia; IOxch. AMepHKa — ApreHXHHa, Hhjih. 

P. indica (Iyengar) Nozaki ( =Eudorina indica Iyengar). EBpona — ABCxpua; A 3 H 51 — 
Hh^hh; CeB. AMepHKa — MexcHKa; KLkh. AMepMKa — ApreHXHHa. 

P. japonica Nozaki. Asha — Mnomra. 

P. sphaerica Iyengar (=Eudorina sphaerica (Iyengar) Goldstein). A3H5J — 

HaM6ojiee pacnpocxpaHeHHbiMH BHaaMH, BCxpenaiomHMHca Ha 6 KOHXHHeHxax, abjih- 
ioxch Volvox aureus Ehrenberg, Pandorina morum, Volvulina steinii h Eudorina elegans. 
Ha 5 KOHXHHeHxax HaiiaeH Volvox africanus West, na 4 — V. globator (Linnaeus) Ehren¬ 
berg, V. tertius Meyer, Yamagishiella unicocca, Eudorina cylindrica, E. illinoisensis, Pla- 
tydorina caudata, Pleodorina californica h P. indica. 

Platydorina caudata , saperHCxpupoBaHHaa Ha 4 KOHXHHeHxax, ABJHiexcfl xapaKxepHbiM 
npe^cxaBHxejieM npecnoBoaHoro (|)HXonjiaHKXOHa xojibKO Ha CpeaHeM 3anaae CIHA (b 
6acceime peKH Mhcchcmhh — Coleman, 1996b), 3a npeaenaMH oxoro peraoHa aamibiii BHa 
aBJMexca Hpe3BbiHaiiH0 pe^KHM. HMeioxca ero oaHoicpaxHbie HaxoaKH b KajiHt^opHHH (Co¬ 
leman, 1996b), Espone (KopuiHKOB, 1938a), Ashh (AnapeeB m ap., 1963) m IOxhoh AMe- 
pHKe (Parra et al., 1983). Bna Volvulina steinii, oxMeHeHHbiii Ha 6 KOHXHHeHxax, HBJiaexca, 
no-BHAHMOMy, xenjiojiio6HBbiM (cm.: Pocock, 1954). Oh nspeaxa Bcxpenaexoi Ha ykpaHHe 
(cm.: KopmHKOB, 19386; CHpeHKO m ap., 1989; MacioK, JlnjiHUKaa, 2000), b EBponeiicKOH 
PopcHH (JleHHHrpaacKaa o6ji.) 6bui HaiiaeH jraiHb o/max^bi (Kisselew, 1931), jyw A3Hax- 
ckoh Poccmh He yKasbiBajica. 

MHorae BHflbi, xaKHe KaK Volvox amboensis Rich et Pocock, V. capensis Rich et Po¬ 
cock, V. gigas Pocock, V. perglobator Powers, V. pocockiae Starr, V. powersii (Shaw) 
Printz, V. prolificus Iyengar, V. spermatosphaera Powers, Volvulina compacta, V. prings- 
heimii, Pleodorina japonica, P. sphaerica, b Hacxoamee Bpern xapaKxepH3yioxcH JioKajib- 
HbiM pacnpocxpaHeHHeM. OaHaxo HeoGxoaHMO ynHXbiBaxb HenojiHyio HsyneHHocxb Boao- 
pocneii oxoii rpynnbi. 

KpHxepHH) xhhhhho KOCMonojiHXHbix bh^ob b ceM. Volvocaceae sensu Nozaki, ho-bh- 
AHMOMy, cooxBexcxByiox xojibko V. aureus, P. morum h E. elegans. B nacxHOCXM, 3 XH bm^bi 
3aperHcxpMpoBaHbi b ApKXHKe (KocHHCKaa, 1956; Prescott, Vinyard, 1965; EpMonaeB m 
ap., 1971; Sheath, Hellebust, 1978), Ha OrHeHHoii 3eMJie (KpaiiHHH ior IO^choh AMepn- 
kh — Zalocar, 1993) h b ropax (HanpHMep, na ruiocKoropbe PyHaamx b ropHOM Taa^KHKH- 
cxaHe Ha Bbicoxe 2600 m naa yp. m. — KnceneB, Bo3xceHHHKOBa, 1950). 

OaHaKO B OXHOmeHHH Ha3BaHHbIX Bbime KOCMOnOJIHXHbIX BHaOB HeoGxOaHMO caenaxb 
noacHeHHfl. HccjieaoBaHMe HecKOJibKHx aecaxKOB h30jhixob P. morum, b3hxmx m 3 pa3Hbix 
Mecx seMHoro mapa m BBeaeHHbix b Kyjibxypy, noxasbiBaex, hxo oxox Mop^ojionmecKH oa- 
HOo6pa3Hbiii BHa b aeHCXBHxejibHocxH oG'beaHHHex Gojiee 20 penpoayKXHBHO H30jrapoBaH- 
Hbix rpynnHpoBOK (cHHreHOB), Koxopbie painHnaioxca KaK no ranjioHaHOMy HHCJiy xpoMo- 
com (ox 2 ao 14), xax m no MOJieKyjiapHo-reHexHHecKHM xapaKxepncxMKaM (Coleman, 
1977, 2001; Coleman, Zollner, 1977; Coleman et al., 1994, m ap.). OcofieHHo BaacHO, hxo 
reHexHHecKaa ancxamtHH BHyxpn axoro Bnaa coBepmeHHO He CBjnaHa c reorpacjmHecKoii 
o6oco6jieHHocxbio. HanpHMep, 2 miOHa P. morum, B35ixbie M 3 MaJieHbKoro npyaa na Cpea- 
HeM 3anaae CHIA, Moryx 6brrb penpoayKXHBHO H3onnpoBaHbi h CHJibHO pa3JiHnaxbca no 
HHCJiy XpOMOCOM, HO B XO XCe BpeMH OaHH M3 HHX MOXCeX 6bIXb no KapHOXHny HeOXJIHHHM OX 
aHHHH P. morum, npoHcxoaamHx M3 Ebpohm mjim A3HH (MaKCHManbHan yaaneHHoexb 
12 Tbic. km), h cnoco6eH cKpemHBaxbcn c 3 thmh jihhrhmh. TaKHM o6pa30M, HeKOTOpbie 
CMHreHbi pacnpocxpaHeHbi oneHb mHpoKO (HanpHMep, ox CIHA ao Knxaa, HnaMM, Henana 
h TanjiaHaa), oaHaKo GojibiHHHCXBO CHHreHOB P. morum xapaxxepHsyexcH jioKaabHbiM pac¬ 
npocxpaHeHHeM — npoxaxceHHoexb apeana oGbimho He Gojiee HecKOJibKHx aecaxKOB khjio- 
MexpoB (MaKCHMajibHo 300 km), a HHoraa apean orpaHHneH Jinmb oaHHM BoaoeMOM. 
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Taxaa xe KapTHHa cxjiajjbiBaexcji h b othoihchhh MopcjjojiorHHecxH oAHOo 6 pa 3 Horo 
Bnaa E. elegans. Pa 3 Hbie jihhhh chjibho oxjimaioTCH no rarnioH^HOMy nncjiy xpomocom (ot 
4 #o 16 — Coleman, 1979; Starr, Zeikus, 1993; Ce^oBa, 1996) n no MOJiexymipHo-reHexH- 
necKHM xapaxxepncxnxaM (Larson et al., 1992; Kirk, 1998, n #p.). B pe 3 K 0 M xoHxpacxe c 
P. morum n E. elegans oxa 3 breaexcji xocmohojihxhbih bh^ Gonium pectorale Muller, Bcxpe- 
naiomnncH Ha 6 KOHXHHeHxax (xax b hh 3 khx, xax n b bbicoxhx mnpoxax). Oh, ho-bhahmo- 
My, cocxonx ns ojmoro CHHreHa (Coleman et al., 1994) (npHHaflJiexcHocxb BHjja k ceM. Vol- 
vocaceae , xa k yxce roBopnjiocb Bbime, aBJHiexca cnopHon). Kfiohm G. pectorale , nsojmpo- 
BaHHbie H3 pa3Hbix Mecx seMHoro mapa, cxojjHbi xa k ho rarnion^HOMy nncjiy xpomocom, xax 
n no pesyjibxaxaM reHHoro cexBeHHpoBamifl. 3xn pa3Jinnna moxcho 6 btno 6 bi 06 'bjicHHXb, c 
oflHon cxopoHbi, xeM, hxo P. morum n E. elegans abjuuoxch Gojiee apcbhhmh BHjjaMH, neM 
G. pectorale , a c apyron — He ncxmoneHO, hxo P. morum n E. elegans HMeiox MeHee cxa 6 n- 
jibhbih reHOM (Coleman et al., 1994). 

B axon CBH 3 H HHxepecHo BcnoMHHXb o Bsmaflax B. H. IIojMHcxoro Ha axox xpyr npo 6 - 
JieM. B cepun ero BaacHbix xeopexnnecxHx pa 6 ox (ITojihhcxhh, 1936, 1956, 1958, 1959), 
nocBJimeHHbix CBH3aHHbiM Me>*my co 6 oh BonpocaM cxpyxxypw BHjja, BHyxpHBHjjoBOH M 3 - 
MeHHHBoexH h reorpacJiHH npecHOBo^Hbix Bo^opocjien, 6 buio BbmBHHyxo, b nacxHocxH, no- 
jioaceHHe o xom, hxo cymecxByiox xax nojiHBajieHXHbie, nojiHMOp(|)Hbie bkwbi (saxmonaio- 
mne Hecxojibxo Meuxnx xoHexaHXHbix eflHHHij), xax h bhabi MOHOBaneHXHbie (jmmeHHbie 
ho^oGhoh ^H(})(J)epeHUHauHH). IIo HameMy MHeHHio, Bsnnmbi IIojiHHCxoro Ha npo 6 jieMy 
BKwa y BOflopocJieH coxpamnox cboio axxyajibHocxb. TaxnM o6pa30M, b CBexe Hccjie^oBa- 
hhh nocjie^HHX Jiex ecxb ocHOBamni CHHxaxb, hxo P. morum u E. elegans hbjwioxch nojra- 
BajieHXHbiMH BH^aMH, a G. pectorale — MOHOBajieHXHbiM BHjtoM. Ha npnMepe G. pectorale 
xopomo BHJtHO, HXO XOCMOnOJIHXOM Moxex 6 bIXb He XOJIbXO nOJIHBaJieHXHblH, HO H MOHOBa- 
JieHXHblH BH.U ueHo 6 naJIbHbIX BOJIbBOXCOBbIX. 

rioJiHBajieHXHaa cxpyxxypa V. aureus, xoxopyio npe^nojiaraji IIojmhcxhh (1950) Ha 
ocHOBaHHH coGcxBeHHbix Ha 6 jiio^eHHH h jmxepaxypHbix ^aHHbix (Mainx, 1929), no^xsep- 
amaexca pa 6 oxaMH nocJie^HHx aecaxHJiexHH. Tax, y V. aureus Hapimy c jihhhhmh, xapaxxe- 
pnsyiomHMHCH peryjiapHbiM (JiopMHpoBaHHeM nojioBbix ueHoGneB h noxoautnxcH 3 nrox 
(Darden, 1966; Muller, 1989), ecxb xjiohbi, me nojioBbie uchoGhh hc cjjopMnpyioxcji, a no- 
xoamneca cxa^HH npe^cxaBJieHbi napxeHocnopaMH (Darden, 1968; Starr, Zeikus, 1993; 
Desnitski, 2000; flecHHixxHH, 2002). YHHXbiBaa aaHHbie, nojiyneHHbie b Hccjie^oBaHHHx 
xyjibxyp Volvox africanus (Starr, 1971) n V. carteri Stein (Kirk, 1998), MOXceM npeanana- 
raxb, hxo sxh 2 BKwa xaxxe hbjhhoxcji nojiHBajieHXHbiMH (xoxh ohh h He xocMonojmxbi). 
OflHaxo MHorae BHflbi neHoGHajibHbix BOJibBoxcoBbix, xax BcxpenaioutHeca Ha Hecxojibxnx 
xoHXHHeHxax ( Eudorina cylindrica, E. illinoisensis, Platydorina caudata, Pleodorina Cali¬ 
fornia, P. indica, Volvox globator h #p.), xax h xapaxxepnsyiomHecji b Hacxoamee BpeMH 
JioxaJibHbiM pacnpocxpaHeHHeM {Pleodorina japonica, P. sphaerica, Volvox spermatospha- 
era h x. #.), #o chx nop He Hacxojibxo xopomo H3yneHbi, hxo 6 bi moxho 6 bmo nexxo cxa- 

3axb, 5IBJWIOXCH JIH OHH MOHOBaJieHXHbIMH HJIH nOJIHBaJieHXHblMH. 

Cneayex oxmcxhxb, hxo V. aureus flBJwexca ejjHHCXBeHHbiM npe^cxaBHxejieM poaa Vol¬ 
vox, y xoxoporo H3BecxHbi napxeHOcnopbi. IIo-BimHMOMy, sxo Morao 6bi 6 bixb o#hoh H3 
npHHHH, oG'bHCHHiomHx cxojib mHpoxoe pacnpocxpaHeHHe jjaHHoro BKwa. B cbhsh co cxa- 
3 aHHbiM yMecxHO cocjiaxbca Ha pa6oxy J. Maynard Smith (Msimap# Cmhx, 1981), xoxo- 
pbiii, npoaHajiH3HpoBas oGmnpHbiH GoxaHHHecxHH h 300JioraHecxHH Maxepnaii, noflHepxH- 
Baji, hxo bh^bi, yxpaxHBmHe cnocoGHocxb x nojioBOMy pasMHoxeHHio, nacxo paccejieHbi 
Gojiee umpoxo, xoxa HMeiox orpaHHHeHHbie SBOjnouHOHHbie nepcnexxHBbi. 

O^Ha H3 nepBbix nonbixox npoBecxn aHanns mnpoxHoro pacnpocxpaHeHHH ueHodHajib- 
hbix BOJibBoxcoBbix 6 buia npe,anpHHHxa Gojiee 60 Jiex xoMy Hasa a G. Kammerer (1938). O r- 
Haxo b xo BpeMH (JiaxxHHecxHx aamibix juisi sxoro 6 buio hbho He^ocxaxoHHO. 

JLih aHajiH3a pacnpocxpaHeHHH neHoGHajibHbix bojibboxcobbix Ha pa3Hbix mnpoxax 
6 bma ncnojib30BaHa xa xe Jinxepaxypa, hxo h b npoBeaeHHOM Bbime aHannse pacnpocxpa- 
HeHHH sxhx BOAopocjieh Ha pa3Hbix xoHXHHeHxax. Oxa3ajiocb, hxo noHXH nojiOBHHa npe^- 
cxaBHxeJieii ceM. Volvocaceae sensu Nozaki — Pandorina colemaniae, Volvulina compac- 
ta, V. pringsheimii, Pleodorina indica, P. japonica, P. sphaerica, Volvox africanus, V. am- 
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boensis, V. barberi Shaw, V. capensis, V. dissipatrix (Shaw) Printz, V. gigas, V. merrillii 
Shaw, V. obversus (Shaw) Printz, V. pocockiae, V. prolificus, V. rousseletii West — Bcxpe- 
HaioxcH xojibko b xponHHecKnx h (hjih) cyGxponnHecKnx 30HaX CeBepHoro hjih lOxHoro 
nojiymappm. HeKoxopwe bhjjbi, HanpHMep Pandorina smithii, Eudorina conradii, Volvo) c 
perglobator, V. powersii (Shaw) Printz, V. spermatosphaera, 3aperHCxpHpOBaHBi xojibko b 
yMepeHHbix (HHoma xaxxe b cy6xponHHecKHx) nmpoxax CeBepHoro nojiymapini. Paa bm- 
JlOB — Pandorina morum, Volvulina steinii, Eudorina elegans, E. illinoisensis, E. unicoc- 
ca, Pleodorina californica, Volvox aureus, V. carteri , V. globator, V. tertius — Bcxpenaiox- 
ca Kax b xpomraecKHX h cyGxpomroecKHX, xa k h b yMepeHHbix mnpoxax. H 3 nocnejmeH 
rpynnbi BojjopocjieH hcckojibko bhjxob pacnpocxpaHeHbi biuioxb j*o CeBepHoro nojnipHoro 
xpyra (V. globator , V. tertius) hjih jiaace nepecexaiox ero (. Pandorina morum, Eudorina ele¬ 
gans, Volvox aureus). 

HaM npejicxaBJinexcH HHxepecHOH nonbixKa yBJBaxb ocoGemiocxH ninpoxHoro pacnpo- 
cxpaHeHHH HeKOXopbix Volvocaceae c ocoGeHHoexsMH uhkjiob hx pa3BHxim. Ilpeame Bcero 
3acjiyjKHBaex BHHMaHHH pa3HOo6pa3He xnnoB KJiexonHoro jjejieHHfl b npejiejiax pojia Volvox 
(flecHHUKHH, 1984, 1995; Desnitski, 1995). Y pa^a bhjiob BOJibBOKca (HanpHMep, V. carte¬ 
ri, V. powersii, V. spermatosphaera) ijhkji Gecnojioro pa3BHxna xapaKxepH3yexcn GbicxpbiM 
(HHxepBaji Meamy jtejieHHSMH He Gojiee 1 h) h He3aBHCHMbiM ox CBexa npoxeKanneM cepHH 
nocjiejiOBaxejibHbix roHHjmanbHbix jieneHHH; xaKOH ijhkji pasBHXHii Ha3biBaexcn naiiHHXo- 
MHHecKHM. HanpoxHB, y jipyrax bhjjob BOJibBOKca (V. aureus, V. globator, V. tertius) na- 
jihhxomhh b xo#e Gecnojioro pa3MHoaceHHJi Hex — aejieHHa MejyieHHbie (HHxepBan Mex^y 
hhmh cocxaBjmex 3—4 n) h nponcxojoix xojibko Ha CBexy. OjmaKO po# Volvox HBJwexcn 
e^HHcxBeHHbiM pojioM ueHoGnajibHbix BOJibBOKCOBbix, b npejiejiax Koxoporo ecxb BHJJBI KaK 
c najiHHXOMHHecKHM, xaK h c HenajiHHXOMHnecKHM nHKJioM Gecnojioro pa3BHxmi; b apyrnx 
po,i*ax Bee bhjjbi xapaKxepH3yioxcH najiHHxoMHHecKHM ijhkjiom Gecnojioro pa3BHxmi 
(cm.: Coleman, 1979; flecHHijKHH, 1981). Ymccxho xaxxe oxMexnxb, hxo po#bi Volvox h 
Pleodorina oxjranaioxcfl ox ocxaiibHbix pojiOB ceM. Volvocaceae cxohkoh #H(|)<j3epeHU[Ha- 
iinen ueHoGneB Ha coMaxnnecKHe h penpojiyKXHBHbie kjicxkh (Nozaki, Itoh, 1994). 

H 3 najiHHXOMHHecKHX bhjjob BOJibBOKca jjajibine Bcero Ha ceBep (npHMepHO #o 
48—57° c. m.) b CeB. AMepHKe npoHHKaiox V. carteri h V. spermatosphaera (Stein, Bor¬ 
den, 1979; flecHHijKHH, 1996). riajiHHxoMHHecKaa Pleodorina californica, y Koxopon, co- 
macHo HauiHM jjaHHBiM, Gbicxpbie aejieHna roHimnn Moryx nponcxojiHXb b xeMHOxe, b Ce- 
BepHOM nojiymapHH, KaK h najiHHXOMHHecKHe BHjibi BOJibBOKca, He 6bina aaperHcxpnpoBa- 
Ha ceBepHee 50—57° c. m. (KpacaBHHa, 1968; ToJuiepOax, KpacaBHHa, 1971; Ettl, 1983). 
Hpyrae bhabi Pleodorina xaxxce He Bcxpenaioxca b bmcokhx mnpoxax CeBepHoro nonyma- 
pna (Nozaki et al., 1989; Starr, Zeikus, 1993). 

B bbicokhx mnpoxax CeBepHoro nojiymapna (ceBepHee 50—57° c. m.) oGHapyxceHbi 
V. aureus, V. globator h V. tertius, x. e. 3 HenajiHHXOMHHecKHx BHjja BOJibBOKca. KpOMe 
xoro, b 3xhx xe mnpoxax Bcxpenaioxca najiHHXOMHHecKHe BHjjbi, He HMeromne cxohkoh 
jH(})(})epeHnHanHH ueHoGneB Ha coMaxnnecKne h penpojiyKXHBHbie KJiexKH: Pandorina 
charkowiensis, P. morum, Volvulina steinii, Eudorina cylindrica, E. elegans, E. illinoisen¬ 
sis h BHjibi po#a Gonium (Kisselew, 1931; KocnHCKaa, 1956; EpMOJiaeB n#p., 1971; KoMa- 
peHKo, BacnjibeBa, 1978; Sheath, Steinman, 1982, h jip.). Bee 3xh bhjjbi Bcxpenaioxca b Eb- 
pone, A3hh h CeB. AMepnKe, xaKxe h b Gojiee hhskhx mnpoxax. 3imeMHK0B b bbicokhx 
mnpoxax CeBepHoro nojiymapna Hex. 

IIpHHaHnHajibHO cxojiHaH KapxHHa mnpoxHoro pacnpocxpaHeHHa neHoGnajibHbix 
BOJibBOKCOBbix HaOmojiaexca n b IOjkhom nojiymapHH (Parra et al., 1983; Zalocar, 1993), 
me najiHHXOMHHecKHe bhjim Volvox n Pleodorina He Bcxpenaioxca roxcHee 32 — 36° 10 . m., 
xorjia KaK apeaiibi bhaob Volvox c pejiyiinpoBaHHOH najiHHXOMneH npocxnpaioxca ropa3jio 
janbme Ha iox, npnneM V. aureus n V. tertius 6buih naH^enbi Ha OnieHHOH 3eMJie (okojio 
55° 10 . hi.). 

IIpeHMymecxBOM pa3BHxna Volvox co CBexo3aBncnMbiM npoxeKaHneM cepnn KJiexon- 
Hbix jjejieHHH, no-BH^HMOMy, HBJMexca 3HaHHxejibHaa cxeneHb aBXOHOMHoexn npoxeKaHna 
jejieHHH h peiuiHKatmH ZJHK, BHe 3aBHCHMOCxn ox KOJieGaHHH xeMnepaxypbi, hxo npeji- 
cxaBJiHexcH BecbMa BaxHbiM b ycjiOBnax npoxjiaAHoro CeBepHoro KJiHMaxa n juinnnoro jiex- 
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Hero #H5L B nom>3y xaicoro npejtfiojioacemui kocbchho roBopHT uHTocf)H3HOJioraHecKHe hc- 
cjie^OBaHHH, upoBe^eHHbie Ha KyribTypax 3ejieHOH Bojiopocjra Chlamydomonas reinhardtii 
Dangeard (Donnan, John, 1983; McAteer et al., 1985) h jmaTOMOBOH BoaopocjiH Thalassi- 
osira pseudonana Hasle et Heimdal (Heath, Spencer, 1985; Heath, 1986). Y o6ohx bhjiob 
H3MeHeHJM TeMnepaTypbi b aobojibho hihpokhx npe^enax (y T. pseudonana b HHTepBajie ot 
7.5 ao 17.5 °C, y C. reinhardtii — ot 20 a o 30 °C) npaKTHnecKH He bjihjhot Ha to, c Kaxon 
CKopocTbio KJieTKH BOHopocneH saBepmaioT cBeTosaBHCHMyio nacTb KjieTOHHoro uHKJia. 

TaKHM o6pa30M, cpejtH npe^cTaBHTejieH ceM. Volvocaceae , HMeiomHX oOjmraTHO jxhcJ)- 
(J)epeHitHpoBaHHbie coMaxHHecKne KJiexKH (22 Brwa pojiOB Volvo: c h Pleodorina), b bmco- 
KHe nrapoTbi (ceBepnee 50—57° c. in.) npoHHKaioT tojibko 3 BH^a BOJibBoxca, y KOTopbix 
(jDopMHpoBanne HOBbix ueHodHeB (cepna nocjieflOBaTejibHbix roHHAnajibHbix aejieHHH) 
HHHi^HHpyeTca b Hanajie CBexosoro nepHo^a (b yrpeHHHe nacbi), TeMn jiejieHHH MejuieHHbiH 
h c HacTynneHneM TeMHOTbi (hoheio) flejiemui roHHjtHH BpeMeHHo npeKpamaioxca. 3th 

OCo6eHHOCTH CyTOHHbIX pHTMOB H CBeTOTCMHOBOrO KOHTpOJIH fleJieHHH rOHHflHH HMeiOT 
ajtanTHBHoe 3HaneHHe b ycnoBiiax jyiHHHoro JieTHero flroi h mofjih 6brrb BaacHbi jxjm (JjopMH- 
poBaHHa coBpeMeHHOH cjmopbi npecHOBo^Hbix 3ejieHbix BO^opocneH bmcokhx niHpOT Ce- 
BepHoro nojiyuiapHa. 
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SUMMARY 

Data on the geographical distribution of 36 species from 7 genera of the family Volvocaceae sen- 
su Nozaki ( Pandorina , Volvulina, Yamagishiella , Eudorina , Platydorina , Pleodorina and Volvox) 
have been summarized. Both cosmopolitan species and species with local distribution have been de¬ 
tected. An attempt was made to trace a correlation of latitudinal distribution of the coenobial volvoci- 
ne algae with obligatory differentiated somatic cells (22 species of the genera Volvox and Pleodorina) 
with peculiarities of proceeding of the cell divisions during asexual developmental cycle. In high lati¬ 
tudes of the Northern Hemisphere (northward of 50—57° north) only 3 species of Volvox occur, in 
which the formation of new coenobia (a series of consecutive gonidial divisions) starts with the light 
period (in the morning), the rate of division is slow and the gonidial divisions are temporarily blocked 
in darkness. 
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JIHIHAHHHKH — KYJIBTYPHBIX IUIOflOBBIX flEPEBBEB 

H KYCTAPHHKOB CEBEPO-3AIIAflA POCCHH 

N. V. MALYSHEVA. EPIPHYTIC LICHENS ON CULTIVATED FRUIT TREES AND SHRUBS 
IN THE NORTH-WESTERN RUSSIA 

EoTaHHHecKHH HHCTmyr hm. B. JI. KoMapoBa PAH 
197376 C.-neTep6ypr, yji. npoc}>. nonoBa, 2 
nocTymuia 03.06.2003 

H3yueHbi jimnaHHHKH — armcJjHTbi ruioflOBbix ^epeBbeB h xycTapHHKOB, KyjibTHBHpyeMbix b JleHHHipaacKOH, 
HoBropoflCKOH, IIckobckoh h BojioroflCKOH o6nacTHX. Ha 26 BHflax ruioflOBbix aepeBbeB h xycTapHHKOB BbiaBneHo 
60 BHflOB JiHinaHHHKOB H3 27 poflOB. PaccMOTpeHbi oco6eHHocTH pacnpeflejieHHH JiHinaHHHKOB, obcyxmaeTca bo- 
npoc o Bpefle JiHinaHHHKOB — 3 iih(})htob xyjibTypHbix pacTemm. 

KjiioHeBbie cnoBa: jmmaHHHKH, aimcJjHTbi, ruioflOBbie flepeBba h KycTapHHKH, CeBepo-3anaa Pocchh. 

0#hhm H3 HHTepecHtix, ho MajioH3yneHHBix BonpocoB, HBJifleTCH HCCJie^oBaHHe 3acejie- 
HHR 3nHC|)HTHBIMH JIHHiaHHHKaMH KyJIBTypHBIX nJIOflOBBIX flepeBBeB H KyCTapHHKOB. JIh- 
maHHHKaMH nHTaioTCfl hjih o6HTaioT b hx rpyniiHpoBKax npe^CTaBHTejiH MHorax rpynn 
6ecn03B0H0HHBIX 3KHBOTHBIX (EH3pOB, 1988, 2002). Cpe^H HHX eCTB Bpe^HTeJIH IUIO^OBBIX 
iiepeBBeB H KyCTapHHKOB, B CBH3H C HeM B03HHKaeT Heo6xO^HMOCTB pa3pa6oTKH Mep 6opB- 
6BI npOTHB OnH^HTHBIX JiHinaHHHKOB (HoBpy30B, 1969). 

PaHee npn n3yHemin JiHinaHHHKOB Ha HHTpojtyiiHpoBaHHBix apeBecHBix pacTeHnax b ap- 
6 opeTyMax C.-IIeTep 6 ypra h Ha ca^oBo-^aHHBix ynacTKax b oKpecTHocTHX ropo^a HaMH b 06 - 
meM CnHCKe BHflOB HaCTHHHO npHBOflHJIHCB JIHHiaHHHKH Ha HeKOTOpBIX KyJIBTypHBIX paCTe- 
hhrx (MajiBimeBa, 1995, 2001). OjtHaKO o 6 o 6 meHHOH cneimajiBHoii cbojikh no jiHinamiH- 
KaM, oOHTaiomHM Ha KyjiBTypHBix njio^OBBix aepeBBHx, jjjisi CeBepo-3anajia He 6buio. 
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Ucjxlio a aeiiOH pa 6 oxbi hbhjiocl H 3 ynenHe onHcjjHXHbix JiHinaHHHKOB rmoAOBbix AepeBb- 
eB h KyciapHMKOB Cesepo-Sana^a Pocchh: BbiaBJieiiHe BHAOBoro cocxasa JiHinaHHHKOB, 
paccMOTpenne ocoSeHHoexen pacnpeAenemia no nopoAaM, a xaKxce b 3 aBHCHMOcxn ot bo 3 - 
pacTa Kyjibxyp, pacnonoxcenne MecxooOHxaHHH, cocxoanna AepeBbes n KycxapHHKOB. 


Marepnaji h MexoAHKa 

B ocuoBy pa6oxbi nojioaceHbi MHoronexHHe HabjnoAeHHa n c6opw JiHinaHHHKOB na 
xyjibTypHbix pacrennax CeBepo-3anaAa Pocchh. C6op MaTepnana npoBOAHjica b 
1990 — 2002 rr. b JleHHHipajjCKOH, HoBropoACKon, IIckobckoh h BojioroACKon o6jiacxax. 
ripn cGope JiHinaHHHKOB yHHXbiBajw MecTOHaxoxqjeHHe (ropoA, nocejiox, AepeBHa), mccto- 
oOMxamie (ca^bi, Aara, napKH, neKponoJiH, yjiHHHbie nocaAKH h np.), bhji aepeea hjim xyc- 
TapHHKa, no B03M0XCH0CXH COpT H TOHHblH B03paCT (J)OpO(J)HTa, pacnOJIOXCeHHe JIHinaHHH- 
kob (ocHOBaHHe CTBOJia, ctboji Ha ypoBHe rpyAH, bctbh). JlHinaHHHKH oOHapyxeHbi Ha 313 
ooeMiuiapax flepeBbeB h KycxapHHKOB, Ha hhx co6pano h onpeAeneHO 766 o6pa3uoB. 
OnpejjejieHHe npoBOAHJiocb no o6menpHHaxbiM MexoAHKaM b Jia6opaxopnbix ycnoBHax. 
Ha3BaHH^ bhaob JiHinaHHHKOB npHBe^eHbi b ochobhom no pa6oTe R. Santesson (1993) c 
yncTOM nocjieaHHX pa6ox no cncxeMaxHKe, naxHHCKHe Ha3BaHHa Bbicmnx pacxeHHH — no 
C. K. HepenaHOBy (1995), Ha3Banna Ha pyccKOM H3biKe — no pa6oxe H. H. I^BCJieBa 
( 2000 ). 

Cpe^H ^epeBbeB h KycxapHHKOB. Ha Koxopbix H3yqajiHCb jnnnaHHHKH, 6burn Kyjibxyp - 
Hbie pacTeHHH, a xaxace neKOxopbie Mecxnbie AHKopacxymne bhabi, nacxo cneunajibHO pa3 - 
BOOTMbie b caAax (pabHHa, KannHa, AHKaa abjiona — Ana noABoa): Actinidia arguta (Sie- 
bold et Zucc.) Planch, ex Miq. — aKXHHHAna apryxa, A. kolomikta (Maxim.) Maxim. — ax- 
THHHXUia KOJiOMHKxa, Amelanchier spicata (Lam.) C. Koch — Hpra Kojiocncxaa, A. ovalis 
Medik. — Hpra osajibHaa, Aronia mitschurinii Skvorts. et Maitul. — nepHomioAKa Mnny- 
pnna, Berberis amurensis Maxim. — 6ap6apnc aMypcKHH, B. thunbergii DC. cv. Aurea — 
6ap6apnc Tyii6epra, B. vulgaris L. cv. Atropurpurea — 6ap6apnc obbiKiioBemibiH, Cera- 
sms vulgaris Mill. — bhiurh oObiKHOBeHHaa, X Cerapadus fontanesiana (Schneid.) Buia — 
uepanaAyc, Corylus avellana L. — Jiemnna o6biKHOBeHHaa, Crataegus sanguinea Pall. — 
6oflpbiniHHK KpoBaBO-KpaciibiH, Grossularia reclinata (L.) Mill. — KpbDKOBHHK obbiKHO- 
BCHHbiH, Hippophae rhamnoides L, — objxeniixa, Lonicera edulis Turcz. ex Freyn — % ;oi- 
MOJiocxb cbeAofmaa, Malus domestica Borkh. — abjiOHa caAOBaa, M. sylvestris Mill. — a6~ 
jiOHa JiecHaa, Microcerasus tomentosa (Thunb.) Eremin et Yu she v — BnmeHKa bohjtoh- 
Haa, Padus avium Mill. — nepeMyxa oGbiKHOBeHHaa, Prunus domestica L. — cjinea 
AOMamnaa, P. institata L. — xepnocjiHBa, Pyrus communis L. — rpyma ca^ORaa, Ribes nig¬ 
rum L. — CMopoAHHa nepnaa, R. rub rum L. — CMOpoAHHa xpacHaa, Sorbus aucupa- 
ria L. — pabHHa obbiKHOBeHHaa, Viburnum opulus L. — Kajmna o6biKHOBeHHaa. 


PesyjibTaTbi h oGcyatAeime 

Ha 26 BHjiax AepeBbeB h KycxapHHKOB BbiaBJieHO 60 bhaob joiinaMHHKOB 27 poaob (cm. 
ciihcok). 

CnncoK bhaob ann^Hxnbix jinmaMHHKOB iuioaobmx AepeBbeB h KycxapHHKOB 
na Cesepo-SanaAC Pocchh 

JleHTfiirpa#CKaH o6ji. 1 — C.-ITexep6ypr; Bojixobckhh p-n: 2 — c. Cxapaa Jla^ora; 
BceBOJioaccKHH p-n: 3 — oxp. a. BacKenoBo, 4 — oxp. a- BopncoBa TpHBa, 5 — oxp. 
noc. Fpy3HHo; BbiboprcKHH p-H: 6 — r. Bbi6opr, 7 — noc. ^KOBneso; Taxn hhckhh p-H: 
8 —Acp. KpacHHHbi; Khpobckhh p-n: 9 — oxp. r. HJjiHccenb6ypra; JIomohocobckhh p-n: 
10 — c. Konopbe; IIpH03epcKHH p-H: 11 — oxp. hoc. Cochobo; 12 — 0 Kp. noc. HxoAOBoe; 
Tochchckhh p-H: 13 — oxp. noc. Pbao(|)hhhhkobo, 14 — noc. Tpy6nHKOB Bop, 15 — 
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noc. JlncHHo-Kopiiyc; HoBropo^cKa# o6ji. 16 — r. Hosropo^, 17 — r. CxapaH Pycca; 
IIcKOBCKafl o6ji. 18 — r . IIckob, 19 — r. CeOexc, 20 — r. OcTpoB; Bojioro^CKaa o6ji. 21 — 
r. KHpHJUIOB. 

Arthonia radiata (Pers.) Ach. — Ha Kope p«6hhli (1). 

Bryoria nadvornikiana (Gyeln.) Brodo et D. Hawksw. — Ha xope cjihbm (9). 

B. suhcana (Nyl. et Stiz.) Brodo et D. Hawksw. — Ha Kope cjihbm (9), aOjiohh ca^oBOH 

(5). 

Caloplaca holocarpa (Hoffm.) A. E. Wade — Ha Kope xajiHHM (4,14), h6jiohh ca#OBOH 
(1,14, 18,19), rpyuiH (19), 6oflpbxiHHHxa (1), padHHbi (10,17, 19), BexBax xpacHOH cMopo- 
aHHbi (14). 

Candelariella vitellina (Hoffm.) Miill. Aig. — Ha Kope h6jiohh caaoBOK (1, 2, 16), ne- 
peMyxH (2), rpyuiH (19), ph6hhm (19). 

C. xanthostigma (Ach.) Lettau — Ha xope rpynm (19), bhuihh (20). 

Cetraria sepincola (Ehrh.) Ach. — na xope a6jiohh ca^OBOH (1, 12), cjihbm (9, 11, 14), 
P«6hhm (3, 4, 11, 17), nepeMyxH (12). 

Cladonia chlorophaea (Florke ex Sommerf.) Spreng. —- y ocHOBaHHH CTBOJia p^6hhm 

( 1 , 12 ). 

C. coniocraea (Florke) Spreng. — y ocHOBaHHa CTBOJia pa6mibi (1, 32). 

C. fimhriata (L.) Fr. — y ocHOBaHRH CTBOJia paOnHbi (12). 

Evernia mesomorpha Nyl. — Ha xope pnOmibi (15). 

E. prunastri (L.) Ach. — Ha xope h6jiohh caaoBOH (14), BHmim (1), p jj6hhm (15), Ha 
BeTKaX KpbliKOBHHKa (14). 

Graphis scripta (L.) Ach. — Ha xope ph6hhm (12, 15), jiemHHbi (21). 

Hypogymnia physodes (L.) Nyl. — Ha xope paOHHbi (1—3—8, 11, 12, 14—16, 19), 

BHUIHH (1-4, 11, 12, 17), BHUieHKH BOHJIOHHOH (14), HepCMyXH (1, 2, 12, 14), CJIHBM (1, 4, 

9, 11, 14, 17), TepHocjiHBbi (9, 11), a6jiohh ca^OBOH (1, 2, 10, 12, 21), rpynm (1, 12), npra 
KOJIOCHCTOH (1, 4, 9, 12), HpI'H OBaJIbHOH (12), apOHHH (1, 3, 5, 7, 9, 1 1, 12), 5KHM0J10CXH 
cbe^oOHOH (14, 12), oOjienHXH (11, 14, 12), xpacHOH (7) h nepnoH (14) CMOpo#HHbi, xpbi- 
xoBHHKa (1, 4, 8, 11, 14), OoapbmiHHKa (1, 15), jichjhhm (1, 32), 6ap6apnca awypcxoro 
(12), 6ap6apnca o6bixHOBeHHoro (32), k3jihhm (12), aKTHHu^HH kojiomhkte (12). 

H. tubulosa (Schaer) Hav. — Ha xope ph6hhm (3, 5,11, 15, 21), mOjiohh cbaobom (I, 5, 
9, 11, 14, 12), oOjiennxH (11), cjihbm (9, 14), bhihhh (1, 17). 

Lecanora albella (Pers.) Ach. — Ha xope nepeMyxn (2). 

L. allophana Nyl. — na xope ji6jiohh (12), ph6hhm (3, 19). 

L. argentata (Ach.) Malme — Ha xope paOnHM (1, 3, 4, 7, 11, 14, 12, 19), nepeMyxM 
(14), h6jtohh cajiOBOH (1, 2, 9), cjihbm (9, 14), rpyuiH (19), bhihhh (1), npra kojiochctom 
(4, 12, 15), apoHHH (7), xpbDXOBfraxa (14), JiemHHbi (12). 

L. carpinea (L.) Vain. — na xope paOnubi (1, 2, 14, 12, 16, 19), cjihbm (14), rpynm 
(14), 5i6jiohh cajjOBOH (10), na bctbhx nepHOH CMopo/jHHM (14), xpbcx obhhk a (14), JiemH¬ 
Hbi (1). 

L. hagenii (Ach.) Ach. — Ha xope h6jiohh jiecHOH (14) h ca^OBOH (l, 19), nepcMyxK (2, 
12, 14), bhihhh (1), BHineHXH bohjiohhoh (14), xajiHHbi (4, 12, 14), rpyuiH (1, 14, 19), ue~ 
panajxyca (14), cmopojihhm Hepnoii (14) h xpacHOH (14), paOiiHbi (1, 16, 19), OoapbiniHHxa 
(1), npra xojiochctoh (12), 6ap6apuca oObixHOBemioro (12). 

L. cateilea (Ach.) A. Massal. — Ha xope apoHHH (19). 

L. pulicaris (Pers.) Ach. — Ha xope ph6hhm (1, 11, 12), «6jiohh cajjoBOH (14), bhhihh 
(1), cjihbm (9, 11), repHocjiHBM (11), oOjiennxH (12), apoHHH (12), BexBax 6ap6apnca 
aMypcxoro (12), JiemHHbi (12). 

L. symmicta (Ach.) Ach. — na xope qepeMyxn (2, 14, 21), paOmibi (1, 2, 4, 11, 12, 14, 
15—17, 19, 21), KajiHHM (12), h6jiohh cajjoBOH (1, 9, 14), rpymn (1), bhihhh (1, 2, 4, 17), 
cjihbm (1,4, 9, 11, 14), rpyimi (14), apoHHH (5, 9, 14), nepana^yca (5), npra osajibHon (32), 
aXXHHHJIHH XOJIOMHKXa (12), Ha BeXBSX xpacHOH (14) H qepHOH (14) CMOpOflHHM, XpbDKOB- 
imxa (14). 6ap6apnca aMypcxoro (12). 

Lecidella elaeochroma (Ach.) M. Choisy — Ha xope ph6hhm (3). 
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L. euphorea (Florke) Hertel — Ha Kope ph6hhbi (1, 12, 15, 19), JieujHHBi (12). 

Lepraria incana (L.) Ach. — Ha Kope ph6hhbi (1, 15), rpyuiH (19). 

Melanelia exasperata (De Not.) Essl. — Ha Kope h6jiohh (12). 

M. exasperatula (Nyl.) Essl. — na Kope phOhhbi (1, 4, 6, 19, 21), h6jiohh cajjOBOH (1, 
11), cjihbbi (9), nepeMyxH (12). 

M. olivacea (L.) Essl. — Ha Kope h6jiohh cajjOBOH (9, 12), cjihbbi (14), phOhhbi (4, 15), 
BeTBflX KpBI^KOBHHKa (14), apOHHH (8). 

M. septentrionalis (Lynge) Essl. — Ha Kope h6jiohh ca#oBon (4, 12, 14), cjihbbi (9), 
TcpHOCJiHBBi (9), apoHHH (14), uepeMyxn (12, 21), KajiHHBi (12), 6ap6apnca aMypcKoro 
(12), ph6hhbi (12, 21), JieuiHHBi (12). 

M. suhargentifera (Nyl.) Essl. — Ha Kope ph6hhbi (1). 

M. subaurifera (Nyl.) Essl. — Ha Kope h6jiohh cajjOBOH (12), cjihbbi (9), rpyum (17). 

Parmelia sulcata Taylor — Ha Kope ph6hhbi (1—7, 11, 12, 15, 17, 21), h6jiohh jiecHOH 
(14) h cajiOBOH (1—4, 6—9, 11—14, 17, 21), bhihhh o6bikhobchhoh (1, 2,4, 5, 11, 12, 17, 
19), TepHocjiHBBi (9, 11), cjihbbi (1, 9), rpyuiH (1, 12, 14, 17, 19), Hpra kojiochctoh (4, 12), 
apoHHH (1, 5), nepeMyxH (1, 2, 12, 17, 18, 21), KpBCKOBHHKa (4, 8, 9, 11, 14), qepHOH (14) h 
KpaCHOH CMOpOJtHHBI (12), OoJipBUHHHKa (15), JieillHHBI (1, 12), KBJIHHBI (12), aKTHHHflHH 
KOJIOMHKTa (12). 

Parmeliopsis hyperopta (Ach.) Arnold — Ha Kope ph6hhbi (12). 

Pertusaria albescens (Huds.) M. Choisy et Werner — Ha Kope ph6hhbi (1). 

P. carneopallida (Nyl.) Anzi — Ha Kope ph6hhbi (15). 

P. multipuncta (Turner) Nyl. — Ha Kope ph6hhbi (15). 

Phaeophyscia nigricans (Florke) Moberg — Ha Kope h6jiohh cbjioboh (9), 6ojipbuhhh- 
xa (17). 

P. orbicularis (Neck.) Moberg — Ha Kope h6jiohh cbjioboh (1, 2, 9, 16—21), rpyrnn 
(17, 19), apoHHH (5, 19), KpBixoBHHKa (14), ph6hhbi (1, 16, 17, 19), OoapBiuiHHKa (1, 20), 
nepeMyxH (17), kbjihhbi (19), bhihhh (19), Hpra obujibhoh (19). 

Phlyctis agelaea (Ach.) Flot. — Ha Kope ph6hhbi (12, 15). 

P. argena (Spreng.) Flot. — Ha Kope ph6hhbi (1, 12, 19). 

Physcia adscendens (Fr.) H. Olivier — Ha Kope h6jiohh cajiOBOH‘(l, 2, 16, 17, 19), p h- 
6hhbi (4, 16, 17), Ha bctbhx uepHOH cmopojihhbi (14), KpBDKOBHHKa (14), uepeMyxH (1, 18), 
rpyuiH (17), Hpra oBajiBHOH (19). 

P. aipolia (Ehrh. ex Humb.) Fiimr. — Ha Kope h6jiohh ca^OBOH (10), ph6hhbi (21). 

P. caesia (Hoffm.) Fiirnr. — Ha Kope uepeMyxn (12). 

P. dubia (Hoffm.) Lettau — Ha Kope h6jiohh cbjioboh (1,2, 12, 16, 18), OoapBimHHKa 
(1, 15), ph6hhbi (1, 17, 21), uepeMyxn (2, 18, 21). 

P. stellaris (L.) Nyl. — Ha Kope ph6hhbi (1, 2, 4, 14, 16, 17, 19, 21), k3jihhbi (4, 9, 12, 
14), h6jiohh JiecHOH (10, 14) h cbjioboh (1, 2, 9, 11, 12, 14, 17, 21), bhihhh (2, 4), Hpra ko¬ 
jiochctoh (9), apoHHH (14), cjihbbi (5), rpyrnn (14, 19, 11), 6o>ipBiuiHHKa (1), uepeMyxn (2, 
18, 21), Ha BeTBHX KpBIXCOBHHKa (4, 8, 9), CMOpOJtHHBI HepHOH (14) H KpaCHOH (14). 

P. tenella (Scop.) DC. — Ha Kope h6jiohh ca^OBOH (1— 3, 12, 14, 16, 19), cjihbbi (5, 
17), CMOPOJIHHBI nepHOH (14) H KpaCHOH (14), ph6hhbi (1, 16, 17, 19, 21), jiemHHBi (1), xa- 
jihhbi (12), bhuihh (17), oOjienHXH (17), uepeMyxH (18, 19), Hpra obujibhoh (19). 

Physconia distorta (With.) J. R. Laundon — Ha Kope h6jiohh cajiOBOH (12), bhihhh (20). 

P. enteroxantha (Nyl.) Poelt — Ha Kope rpyuiH (19), p«6hhbi (19). 

Platismatia glauca (L.) W. L. Culb. et C. F. Culb. — na Kope ph6hhbi (3, 12, 15), cjih¬ 
bbi (14). 

Ramalina fastigiata (Pers.) Ach. — Ha Kope ph6hhbi (15). 

R. pollinaria (Westr.) Ach. — Ha Kope ph6hhbi (1). 

Rinodina exigua (Ach.) Gray — Ha bctbax 6ap6apnca aMypcKoro (12), Hpra OBajiBHOH 

( 12 ). 

R. sophodes (Ach.) A. Massal — Ha Kope h6jiohh cbjioboh (1), ph6hhbi (15), cmopojih¬ 
hbi KpaCHOH (12). 

Scoliciosporum chlorococcum (Graewe ex Stenh.) Vezda — Ha Kope ph6hhbi (1—5, 11, 
12,14, 16), KajiHHBi (12), h6jiohh cajjoBou (1—4, 7, 9, 12—14, 20), rpyrnn (1, 17, 19), cjih- 
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Bbl (1, 5, 9, 11, 17), BHIHHH (2, 17), BHUieHKH BOHJIOUHOH (14), apOHHH (5, 7, 9, 12, 19), 
Hpra (9), uepeMyxn (1, 12, 14, 19, 21), o6jienHXH (1, 12, 14), jkhmojiocth cbe^obHOH (14), 
KpbDKOBHHKa (4, 8, 14), CMOpOflHHbl KpaCHOH (9, 12, 14) H HepHOH (14), JiemHHBI (1, 12), 
6o3ipLimHHKa (1), aKTHHHflHH apiyra (12), Hpra OBajiBHOH (19). 

Tuckermannopsis chlorophylla (Willd.) Hale — Ha Kope 6oapbiuiHHKa (1), bhuihh (1), 
s6jiohh ca^OBOH (1), cjihbbi (9). 

Vulpicida pinastri (Scop.) J.-E. Mattsson et M. J. Lai — Ha Kope h6jiohh cajjOBOH (8, 
12, 13), cjihbbi (9), bhuihh (1, 5, 11), ph6hhbi (1, 11), KpbCKOBHHiea (8). 

Xanthoria fallax (Hepp) Arnold — Ha Kope «6jiohh ca^oBOH (1), ph6hhbi (1). 

X. parietina (L.) Th. Fr. — Ha Kope ph6hhbi (2,4, 14, 16, 19), KajiHHbi (4, 9, 14, 19), a6- 
jiohh jiecHOH (14) h cajioBOH (1, 2, 9, 12, 14, 16, 17, 19, 21), rpyuiH (14, 19), uepeMyxn 
(17), bhuihh (17, 19), apoHHH (19), Hpra OBajiBHOH (19), boapbiuiHHKa (20), Ha bctbhx 
K pBIXCOBHHKa (8, 14), CMOpOflHHbl KpaCHOH H UepHOH (14). 

X. polycarpa (Hoffm.) Th. Fr. ex Rieber — Ha Kope ph6hhbi (1, 2, 4, 12, 14, 16, 17,21), 
nepeMyxu (14, 18, 19, 21), h6jiohh JiecHOH (14) h cajjOBOH (1, 2, 9, 11—14, 17), cjihbm (4, 
9, 11, 14, 17), TepHocjiHBbi (9, 11), rpyuiH (14), objieriHXH (11, 14), bhuihh obbiKHOBeHHOH 
(1, 2, 4, 17), KajiHHbi (4, 12), apoHHH (1, 5, 14, 19), nepanajiyca (5, 14), JiemHHbi (1), 6oa- 
pbiuiHHKa (1), npra kojiochctoh (12), Hpra OBajiBHOH (19), objienHXH (17), Ha bctbhx xpbi- 
xoBHHKa (4, 8, 9, 11, 14), cMoponHHbi uepHOH (14) h xpacHOH (7, 14). 

Hanbojiee npencTaBJieHbi Ha iuionoBbix nepeBbax h KycrapHHKax poflbi Lecanora (8 bh- 
noB), Melanelia ( 6 ), Physcia ( 6 ). Taxaa CHCTeMarauecKaa CTpyKTypa xapaKTepHa^jia 6oju>- 
uiHHCTBa yp6aHH3HpoBaHHbix TeppHTopHH CeBepo-3anajia Pocchh. HanpHMep, Ha Teppn- 
TopHH cajiOBbix h nauHbix yuacTKOB r. C.-IIeTep 6 ypra h ero OKpecTHOCTeH, me Ha pa 3 iioo 6 - 
pa3Hbix cybcTpaTax obHapyaceHo 70 bhjjob JiHiuaHHHKOB 30 poflOB, Hanbojiee 
npencTaBJieHHbiMH no uucjiy bhjjob 6luih ponbi Lecanora (9 bh^ob), Cladonia (b ochobhom 
na nouBe) (9), Physcia (5), Melanelia (5). 

IIpeobjia^aioT jiHCTOBaTbie (23 BHjja, hjih 45 % ot uncjia HaiifleHHbix bh^ob) h HaKHn- 
Hbie (23 BH.ua, hjih 38 %) JiHiuaHHHKH. KycracTbix bh^ob Meiibiue — 10 (17 %). CpejjH 
MOpcjlOJIOraueCKHX OTKJIOHeHHH M03KH0 OTMeTHTb H3MeHeHHe THnHHHOH oxpacKH y Parme- 
lia sulcata (6ypwe naTHa) (JleHHHrpaacKaa o6ji., noc. ILao^OBoe, Ha bhiuhc h pabHHe; Ha 
cjiHBe b CTapoh Pycce; Ha pabHHe b KHpHjmoBe), £HcnHrMeHTaijHK) cjioeBHm y Hypogym- 
nia physodes h H3MeHeHHe oxpacKH (6ypbie naraa) y 3Toro BHjja Ha cjiHBe b CTapon Pycce; 
H3MeHeHHe noBepxHOCTH TajuioMOB y Hypogymnia physodes Ha uepeMyxe b OKpecraocTax 
noc. ILnonoBoe; oTcyrcTBHe xopbi y Parmelia sulcata Ha pabmiax b OrapOH Jlajiore h Ha 
UlyBariOBCKOM KJiajjbHme b C.-IleTep6ypre; noBpeameHHe raMeiiHa y Lecanora hagenii Ha 
pabHHe b Cecrpopemce (BXojjameM b Tax Ha3biBaeMbiH «EojibiuoH IIeTep6ypr»). Bo3moxc- 
HO, OTHaCTH H3MeHeHHe OKpaCKH MOXeT 6bITb CBH3aHO C o6pa6oTKOH CTBOJIOB XHMHUeCKH- 
mh npenapaTaMH h nobejiKOH. 

Eojibiuaa uacTb (28 bh^ob, hjih 46.7 %) uainieHHLix bh^ob othochtch k MyjibTH3QHajib- 
HblM JIHUiaHHHKaM. flOJia 6opeaJIbHbIX BH^OB (16 BHflOB, HJIH 26.6 %) H HeMOpaJIbHbIX (15 
bhjiob, hjih 25.0 %) npHMepHO ojiHHaKOBa. Ojjhh BHfl (Pertusaria carneopallida) aBJiaeTca 
ranoapKTOMOHTaHHbiM. B ijejioM Taxoe pacnpejjejieHHe no reorpacjiHuecKHM rpynnaM hb- 
jiaeTca xapaKTepHbiM jyia yp6aHH3HpoBaHHbix TeppHTopHH CeBepo-3anajia Pocchh. 

Hauaemibie JiHiuaHHHKH pa3JiHuaioTca no uacTOTe BCTpeuaeMocra. Han6ojiee nacTo Ha 
iuionoBbix nepeBbflx H KycTapHHKax npoH3pacTaiOT bh^bi, ycTOHUHBbie k 3HauHTejibHOMy 
aHTponoreHHOMy bo3jichctbhk), TaKue xax Hypogymnia physodes , Lecanora hagenii , Par¬ 
melia sulcata, Phaeophyscia orbicularis, Physcia stellaris, P. tenella, Scoliciosporum 
chlorococcum, Xanthoria parietina, X. polycarpa . 

Ycjiobho moxcho BbmejiHTb 3 rpynnbi $opoc|3HTOB — pacTeHHH, Ha KOTopbix noceJiaiOT- 
ch JiHiuaHHHKH. IlepByK) rpynny cocTaBjiaioT Hcnojib3yeMbie b HacajKjieHHHX Mecrabie bhaw 
nepeBbeB h KycTapHHKOB, KOTopbie xopouio 3acejunoTC5i jiHiuaHHHKaMH. 3 to — pnbHHa 
(49 BHnoB JiHiuaHHHKOB), uepeMyxa (19), boapbiuiHHK (12 bh,u;ob), KaJiHHa (12), Jiemmia 
(11). HcKJuoueHHe cocTaBJiaeT h6jioh^ JiecHaa, KOTopaa HHorna Hcnojib3yeTca b KauecTBe 
nonBoa. Ha Hen naH^eHo Bcero 5 bhaob, hto, bo3Moxcho, CBH3aH0 c MajibiM hhcjiom BCTpe- 


3 BoTaHHHecKHH xypHan, N? 11, 2003 r. 
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HeHHbix 3 K 3 eMiui 5 ipoB. flpyiyro rpynny o6pa3yK)T xapaKTepHtie juw CeBepo-Sana^a Pocchh 
KyjibTypHBie aepeBba h KycTapHHKH : h6jiohh caaoBaa (35 bhaob JiHinaHHHKOB), cjiHBa (22), 
BHuraa ( 19 ), rpyma ( 18 ), apoinra, cMopounna nepnafl h xpacnaa (no 11 bh^ob), kpbckobhhk 
(14), npra KOJiocncTaa (7) n OBaribnaa (9), o6jiennxa (8). TpeTbio rpynny cocTaBJiaioT Me- 
Hee TpaanuHOHHbie KyjibTypbi, Ha KOTopbix JimnanunKOB HeMHoro: aKTHHimmi apryra 
(1 Bim), aKTHmmua KOJioMHKTa (2), 6ap6apnc aMypcKHH (5), 6ap6apnc oObiKHOBeHHbin (2) 
n 6ap6apnc TyH6epra (1), TepnocjraBa (5), BHmeHKa BOHJionHaa (3), uepanajiyc (3), xhmo- 
JTOCTb CT>e < ao6Haa (2). B 03 M 0 XH 0 , 3 TO OTHaCTH CBH 3 aHO C MaJIbIM HHCJIOM BbIflBJieHHbIX 3K- 
3 eMmiapOB (|)OpO(|)HTOB. 

IIohth Bee BbMBJiemibie BHflbi jinmanHHKOB oOiiapyxenbi b CTapbix ca#ax (B 03 pacT iia- 
caxcfleHHH 40—50 jict), oco6chho Ha 3a6poineHHbix ynacTKax. OTcyrcTBHe yxojia (no6eji- 
kh, o 6 pe 3 KH, MexaHnnecKoro cocKaOjinsaHHa) cnocoOcTByeT hx pa 3 BHTHio. 3 acbixaiomHe 
h ocjiaOneHHbie ^epesba HHTeHCHBHee 3 aceJiaioTca JimnaHHHKaMH, hto comacyeTca c ^aH- 
HbiMH B. B. TojiyOKOBa (2000) o JimnaHHHKax cjipyKTOBbix ca#OB Eejiopyccmi. 

MeHee Bcero JiHinaHHHKOB (10 bh#ob) HanfleHO Ha inioaoBbix jjepeBbHx h KyerapHHKax, 
Hcnojib3yeMbix jyw 03eJieneHHii yjinu b ropo^ax h nocejiKax. 3 to — Hypogymnia physo- 
des, Lecanora hagenii, Parmelia sulcata , Phaeophyscia orbicularis , Physcia dubia, P. stel- 
laris , Scoliciosporum chlorococcum, Tuckermannopsis chlorophylla , Vulpicida pinastri , 
Xanthoria polycarpa. B ochobhom oto nmpoKO pacnpocTpaHeHHbie HHTpocf)HJibHbie bh^m. 

B xoporno yxoxcenHbix cajjax JiHinaHHHKOB Mario. 06 otom CBHjjeTejiBCTByeT HeOojib- 
inoe hhcjio BbWBJieHHbix bh^ob. HanpHMep, JlHUiaHHHKH Ha KyjibTypHbix jiepeBbax h Kyc- 
TapHHKax (20 bh^ob) b HoBropo^cKon o6ji. cocTaBJiaioT jihiub 13 % ot H 3 BecTHoro nncjia 
(153 BH^a) anH(J)HTOB h npHMepno 8 % ot o6mero nncjia JiHinaHHHKOB oOjiacTH (KaTaeBa, 
2002). IlpoeKTHBHoe noKpbiTne a axe HanOojiee nacro BCTpenaiomeroca Ha cTBOJiax h6jio- 
hh JiHCTOBaToro JiHinaHHHKa Hypogymnia physodes Ha H 3 yneHHbix ynacTKax o6bihho He 
npeBbiinaeT 20 % (HcnoJib 30 Banacb ceTomca 20 X 20 cm). Bbihbhtb JininaHHHKH He cocTaB- 
jhuio 6ojibinoro Tpyaa, nocKOJibKy MHorae Bimbi npeacTaBJieHbi HaKHnHbiMH (JiopMaMH hjih 
IUIOXO pa3BHTBIMH JIHCTOBaTbIMH H KyCTHCTbIMH. CpaBHHTejIBHO He6oJIbIHOe HHCJIO (313 
3 K 3 eMiuiapoB) 3 acejieHHbix JimnaHHHKaMH flepeBbeB h KycTapHHKOB (npHMepHo 5 % ot 06- 
mero nHCJia npocMOTpeHHbix flepeBbeB h MeHee 1 % ot KyerapHHKOB) TaKxe CBH^eTejibCT- 
ByeT, hto npaBHJibnaa arpoTexHHKa npenaTCTByeT pasBHTHio JiHinaHHHKOB. TaKHM o6pa- 
3 om, o «Bpejie» npHHOCHMOM JiHinaHHHKaMH b njiojjoBbix ca#ax b ycjiOBHax CeBepo- 3 anajia 
Pocchh, roBopHTb He npHXO^HTca. Ymep6, kotopbih npnHocaT CHjibHbie Mopo3bi h orfbne- 
jih, no-BHjjHMOMy, ropa 3 AO cymecTBeHHee. 

B pe3yjibTaTe npoBeaeHHbix nccjieaoBaHHH 6 buio Bbracneno, hto bhjjoboh cocTaB jih- 
maHHHKOB, oOnTaiouiHX Ha mioaoBbix jjepeBBHx h KyerapHHKax, floeraTonHo 6oraT h pa3- 
Hoo 6 pa 3 eH h HacnHTbiBaeT b oOmen cjioxhocth 60 bh^ob 27 po^OB. 
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SUMMARY 

Lichens on fruit trees and shrubs were studied in the Leningrad, Novgorod, Pskov and Vologda 
Regions. 60 lichen species have been found. Their damage for the fruit trees is discussed. 
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EoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH 
197376 C.-IIeTepbypr, yji. npocj). IlonoBa, 2 
nocTymuia 18.04.2003 


IlpHBeAeHa xapaKTepncTHKa npHCHe^Hoii (hjih BepxHen ajibnHHCKon) pacTHTejibHocTH b BbicoKoropbax fla- 
MHpa b unpKe 3op-HeHeKTbi Ha Bbicoie 4700—5000 m Hail yp. m. Ha BepxHeM npe^ene obHTaHHJi cocynncTbix pac¬ 
TeHHH. YKa3aHbi BbicoTbi o6HTaHHa pacTHTejibHbix coo6mecTB, hx flOMHHaHTbi, cTeneHb noKpbrraa, yqacTHa h bh- 
flOBOH cocTaB Ha ocHOBe 50 reo6oTaHHHecKHX onncaHHH. 

KmoneBbie cnoBa: IlaMHp, BbicoKoropHbie ranbi pacTHTejibHbix coo6mecTB. 

U^ipK 3op-HeneKTBi pacnojiaraeTca b hctokbx p. HeneKTbi, b hhxchcm xeneHHH KOTopon 
naxouHTca IlaMHpcKaH 6 HOJiorHHecKaa cranium AH TajuKHKHcraHa. Ha CKJione 3 Toro Ka- 
poBoro iinpKa Ha ceBepHOH CTopoHe ecTB bhchhhh jicuhhk, h3bik KOToporo cnycxaeTCH uo 
a6cOJIIOTHOH BBICOTBI 4800 M HU£ yp. M. B HHXCHeH HaCTH 3T0T ynaCTOK yBJiaXHfleTCfl TaJlBI- 
MH JieUHHKOBBIMH BOJiaMH JieTOM, a 3HMOH nOKpBIBaeTCH MOH^HBIM CHeTOBBIM nOKpOBOM. 
B cpeuHeH nacTH unpKa BBipaxcena BenHaa Mep 3 JiOTa. HHTepecHO otmcthtb b sthx ycnoBH- 
«x oTcyrcTBHe 6e3Mopo3Horo nepnoua (Khuikobckhh, 1950). KpoMe toto, 3uecb, Ha uhh- 
me iiHpKa, ecTB 3HanHTejiBHBiH MopemibiH xojim c othochtcjibho OoraToii h pa3HOo6pa3- 
HOH paCTHTeJIBHOCTBIO. 

3Ta TeppHTopna 6Bma 3KcnepnMeHTajiBHBiM ynacTKOM no H3yneHHio XCH3HH bbicuihx 
pacTeHHH Ha BepxneM npeuene hx cymecTBOBaHHa coTpyuHHKaMH OHocraHiiHH. nepBBie 
onncaHHa pacTHTejibHocTH stoto noaca (nou Ha3BatiHeM HHBajibiioro) mojkho oOHapyaeHTb 
b KHnre K. B. CTaHioKOBHna (1949). B to ace BpeMa coTpyuHHK naMHpcKoii OHocraHiiHH 
T. H. Khiukobckhh (1920—1952), TparnnecKH nornOniHH mojioubim, ocHOBbrnaeT b iiHpxe 


1 TepMHH «npHCHexcHaH pacTHTeJibHOCTb h c}>Jiopa» yace 6bui Hcnonb30BaH hbmh paHee (Hkohhhkob, 1963). 


67 



CTaiJHOHap C MHHHaTIOpHBIM flOMHKOM Ha BBICOTe 4760 M Hafl yp. M. H BefleT KOMIUieKCHBie 
Ha 6 jHOfleHHH 3a pOCTOM H pa3BHTHCM paCTeHHH npH yqeTe MHKpOKJIHMaTHHeCKHX OCo 6 eH- 
HocTeii. B HaeraocTH, 6buio bbwchcho, hto 3a roa 3,aecB BBina^aeT 450—500 mm ocajjKOB, 
maBHBiM o6pa30M b b ime cHera. Ha ocnoBe sthx Ha 6 jno#eHHH Khihkobckhm 6 BUia onybjin- 
KOBaHa cepHH craTeH (1950a, 6 ), nacTB H 3 kotopbix coBMecTHO (Khuikobckhh, ApTiomeH- 
ko, 1951; Khihkobckhh, OraHioKeBHH, 1952). Ero Ha 6 jno^eHHH 6buih Bnocjie^CTBHH npo- 
AOJixeHBi MopcjjojioroM IlaMHpcKOH 6 nocTaHij[HH A. II. CTemeiiKo (1962, 1967, 1972, 
1973,1974). napajuiejiBHO bcjihcb HCCJieflOBaHHii Haj* $H3HOJionniecKHMH ocoSchhoctjimh 
oT^eJiBHBix pacTeHHH Ha npe,aejiBHBix BBicoTax (nonoBa, 1958; InaroJieBa, 1962; H 3 Manjio- 
Ba, 1963a, 6 , 1967) h hx npoayKTHBHOCTBio (JlHTBHHOBa, H3MaHjioBa, 1970). 

B 1962 r. coTpy^HHKaM riaMHpcKOH 6 H 0 CTaHijHH I\ M. JlaaBinraoH, H. n. JIhtbhhoboh 
H C. C. HKOHHHKOBy 6BUIO npejVIOXCeHO COCTaBHTB KapTy paCTHTeJIBHOCTH flOJIHHBI p. He- 
hcktbi b MacuiTa6e 1 : 25 000 3anoBe^oBaHHH stoh TeppHTopHH. 3a nojieBon ce30H 
3Toro ro^a Oacceim p. HeneKTBi co bccmh npHTOKaMH 6 bui TmaTCJiBHo o6cjie^oBaH h caejia- 
ho 6oJiee 500 reoboTaHnnecKHx onncaHHH, b tom HHCJie, no nnpKy 3op-HeneKTBi 6ojiee 50. 
3T0 n03BOJIHJIO yBHfleTB H OIieHHTB paa OCo6eHHOCTeH IlaMHpcKOH npHCHeXCHOH (|)JIOpBI, 
KOTOpBIM H nOCBHmaeTCH CTaTBH, nOCKOJIBKy HeTKHX onncaHHH npHCHCiKHOH paCTHTCJIBHO- 
cth flaMHpa noxa hct. 

npHCHexcHaa pacTHTejiBHOCTB 3aHHMaeT He3HanHTejiBHBie rnioma^H, b pacTHTejiBHOM 
noKpoBe npe^CTaBJieHBi jihuib cjjparMenTBi coobmecTB, npHHajmexcamHe hcckojibkhm th- 
naM pacTHTejiBHocra: paCTHTeJIBHOCTH ocBinen, no^yinenHHKaM, JiyraM, ctciwm h po^H- 
OJIBHHKaM. nOCJie^HHH THn HBJIHCTCH OpHTHHaJIBIIBIM o6pa30BaHHeM B yCJIOBHflX BBICOKOTO- 
pHH, aHanoroM apyrax THnoB cyKKyjieHTHBix coobmecTB, hto mbi yxce oTMenann npn aHa- 
JiH3e paCTHTeJIBHOCTH p. Bhjmbw-Khhk Ha IlaMHpe (CTaHiOKeBHn, Hkohhhkob, 1957). 


1. PacTHTejibHOCTb ocbinen 

PacTHTejiBHOCTB ocBineH 3aHHMaeT HanboJiBniHe imomajiH b unpKe, ho npeacTaBJieHa 
npeHMymecTBeHHO rpynnnpoBKaMH pacTeHHH c He3HanHTejiBHBiM noKpBiTHeM (1 — 5 %). 
Hnxe npHBo^HM cBo^Hyio Ta6jinny onncaHHH paCTHTeJIBHOCTH ocBinen (Ta6n. 1). 

CooOmecTBa sth 6e^HBi: Bcero ot 2 ao 14 bhjjob. 

Coo6mecTBa Saussurea glacialis + Oxytropis platonychia BCTpenaiOTcn Ha cKJiona^ ce- 
Bepo-BOCTOHHOH 3KCn03HIIHH H XapaKTepH3yiOTCH flOBOJIBHO 60 JIBUIHM npoeKTHBHBIM no- 

KpBITHeM H OTHOCHTeJIBHO OoraTBIM BHflOBBIM COCTaBOM - 14 BHflOB. Ha 6oJiee yBJiaJKHae- 

mbix ynacTKax ocBinHBix ckjiohob toh xe 3Kcno3HijHH oTMeneHBi coo6mecTBa Waldheimia 
glabra. 

HanGoJiee 6ejuiBi no cocTasy (5 —6 bh^ob) h chjibho pa3pexceHBi cjjparMenTBi coo6me- 
CTBa Nepeta longibracteata. 


2. noayuieHHHKH 

3to cneiiH^jnnecKHH bbicokotophbih ran paCTHTeJIBHOCTH, o6pa30BaHHBin maBHBiM 
o6pa30M pacTeHHHMH-nojryuiKaMH. Oh xopoino npeacraBJieH b unpKe 3op-HeneKTBi. Ot- 
JIHHaeTCH, no CpaBHeHHK) C OCBinHOH paCTHTeJIBHOCTBK), BBICOKHM npoeKTHBHBIM nOKpBITH- 
eM — ot 20 flo 70 % h 6oraTBiM bh^obbim cocraBOM. B unpKe npeflCTaBJieHBi coobmecTBa 4 
accoiiHaiiHH (Ta6n. 2). 

BoraTBiil BHflOBOH cocTaB (okojio 30 bh^ob) xapaKTepeH jura acc. Sibbaldia tetrandra, 
Hie ocHOBy pacTHTejiBHBix coobmecTB cocTaBJiHiOT no.nyniKOBHAHBie pacTeHna: Sibbaldia 
tetrandra, Potentilla pamirica, P. borissii, Oxytropis incanescens, Pyrethrum pyrethroi- 
des , Draba korshinskyi , D. altaica , Smelowskia pectinata. 3HawrejiBHO ynacTne 3JiaKOB: 
Paracolpodium leucolepis, Festuca coelestis , Poa ovczinnikovii , Puccinellia humilis , Ca- 
lamagrostis anthoxanthoides. 3th coobmecTBa noaymenHHKOB pacnojiaraioTCH Ha ckjio- 
Hax CeBepHOH 3KCn03HUHH. 
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Coo6mecTBa acc. Oxytropis incanescens npeacTaBjnnoT co6oh oOeflHeHHBin BapnaHT 
npe^LmymHX, hto, no-BHjjHMOMy, CBji3aH0 c hx npHyponeHHocTBio k 6ojiee cyxHM cmionaM 
ioxchbix 3Kcno3HijHH. Eme 6oJiee odeaHeHHBiH cocTaB noayuienHHKOB b coobmecTBax Po- 
tentilla pamirica (Ta6n. 2). 

Coo6mecTBa Crianthemum tibeticum HHor^a othochjihcb k ajiBnHHCKHM nycTBiHsiM 
(CTaHiOKOBHq, 1949), o^HaKO no $opMe pocTa n cocTaBy ohh 6jinxce k noaymeHHH- 


3. Jlyra 

JlyroBaa pacTHTejiBHocTB b npncHexcHon 30He npeacTaBJieHa 6 ojibuihm cnexrpoM pa3- 
JIHHHBIX COObmeCTB c TpaBHHHCTBIMH AOMHHaHTaMH. Cpe^H JiyrOB HanboJIBHIMM nOKpBITH- 
eM objiajxaiOT ocohhhkh — 40—80 %. Pa3HOTpaBHBie Jiyra 6oJiee pa3pexceHBi — noKpBiTne 
5—25 % (Tabu. 3). 

Ocohhhkh c rocnoacTBOM Carex melanantha o6pa3yioT HanboJiee OoraTBie no BnaoBO- 
My cocTaBy n BejmnnHe npoeKTHBHoro noKpBiTna coobmecTBa b cocTaBe npncHexcHon Jiy- 
roBon pacTHTejiBHocTH. KpacoHHBie npncHexcHBie jiyxcanKn c ManBiM npoeKTHBHBiM no- 
KpBiTneM (5—25 %) o6pa3yioT coodmecTBa HHBajiBHBix npnMyji. Ha CKJioHax 3anajmon n 
ioro-3ana^HOH 3Kcno3HijHH BCTpenaioTCH coobmecTBa c ^OMHHHpoBaHHeM Primula mac- 
rophylla , na CKJioHax ceBepHon 3Kcno3HijHH — P. turkestanica. 

B cocTaBe npncHexcHBix JiyroB ecTB coodmecTBa c ^OMHHHpoBaHneM 3JiaKOB, xapaxrep- 
hbix fljra BBicoKoropnn IlaMHpa: Calamagrostis anthoxanthoides n Paracolpodium leucole- 
pis. 3th coobmecTBa 6e#Horo BHaoBoro cocTaBa (okojio 10 bh^ob) c npoeKTHBHBiM noxpBi- 
TneM 15—25 %. 

CooOmecTBa Chorispora macropoda, npHyponeHHBie k MejiK03eMHCTBiM ynacTKaM Jiea- 
hhkoboh MopeHBi, OTJiHHaiOTCH nepexo^HBiM xapaKTepoM: b hx cocTaBe ynacTByioT xax Jiy- 
roBBie pacTeHira, Tax noayniKOBHaHBie, cTenHBie h pacTenna ocBinen. 


4. Poahojibhhkh 

Po^HOJIBHHKH-CneiJHtJjHHeCKHH BBICOKOTOpHBIH THn paCTHTCJIBHOCTH, o6pa30BaHHBIH 

aoMHHaHTaMH H3 cyKKyjieHTHoro poaa ceMeiicTBa tojicthhkobbix — Rhodiola. Eme b 
1957 r. coBMecrao c K. B. OramoKOBHHeM 6 blho npejmoaceHO BBmeJWTB stot THn cyKKy- 
JieHTHOH paCTHTCJIBHOCTH B KpaHHHX yCJIOBHHX CymeCTBOBaHHfl (CTaHIOKOBHH H HkOHHH- 

kob, 1957). 

PoflHOJIBHHKH B impKe 3op-HeneKTBI npeaCTaBJieHBI COodmeCTBaMH C flOMHHHpOBaHH- 
eM 3 bhaob: Rhodiola recticaulis , R. gelida h R. pamiroalaica. Ohh BCTpenaioTCH npeHMy- 
meCTBeHHO Ha KaMeHHCTBIX CKJioHax CeBepHOH 3KCn03HIJHH (Ta6jl. 4). 

Handoiiee opHirmajiBHo coodmecTBO Rhodiola pamiroalaica c ynacraeM KycrapHHHKa 
Dasiphora dryadanthoides. 3to pa3pexceHHoe (3—5 %) coodmecTBO 3a<|)HKCHpoBaHO Ha 
BBixoaax CKaji Ha BepxHeM npe^ejie cymecTBOBaHHH pacTHTejiBHocTH (4900 m). 


5. Oreim 

CTenHBie coodmecTBa cjiado npeacTaBJieHBi b cocTaBe npHCHexcHOH pacTHTejiBHocTH h 
b nnpKe 3op-HeneKTBi b tom HHCJie. OzmaKO (JiparMeHTBi 3 TnnoB sthx coodmecTB c aomh- 
HHpoBaHneM Poa ovczinnikovii , Puccinellia humilis h Festuca coelestis HaM yzjajiocB 3#ecB 
3aperacTpHpoBaTB (Ta6n. 5). CTenHBie coobmecTBa nnpKa Sop-HeneKTBi xapaKTepH3yioTCH 
aoBOJiBHo pa3pexceHHBiM noKpOBOM — 20—30 %. Hx bh^oboh cocTaB 6eaeH h oaHopoaeH, 
XOTfl CTenH BCTpeneHBI Ha CKJioHax pa3JIHHHBIX 3KCn03HIJHH. 

IIoaBeaeM HeKOTopBie htoth H3yneHH5i npncHexcHOH pacTHTejiBHocTH unpKa 3op-He- 
neKTBi. 
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TAB JIM 

CBOflHaa Ta6jraija reo6oTaHiraecKHX 


Coo6mecTBa 

j Oxytropis platonychia 

Oxytropis platonychia + 
Saussurea glacialis 


Bbicoxa wdjx ypoBHeM Mopn, m 

4800 

4800-4900 

4800-4850 

4750-4800 


BbicoTa pacTeHHH, cm 

1-2 

1-2 

1-1.5 

2-3 


npoeKTHBHoe noKpbime, % 
3KCn03HUHH CKJIOHa 

5 

10 3 

1-3 

K> 

B 

5 

K> 


.HaTa onHcamuf 

09.08.1962 

05.08.1962 

08.08.1962 

08.08.1962 


HoMep onHcarora 

206 

8 

27 

500 


Oxytropis platonychia 

sp 

sp 

sp 

cop 


Saussurea glacialis 

sol 

sol 

sol 

sp 


Waldheimia glabra 

— 

sol-gr 

__ 

un 


Nepeta longibracteata 

sol 

— 

_ 

— 


Calamagrostis anthoxanthoides 

— 

— 

— 

— 


Leiospora eriocalyx 

— 

— • 

— 

— 


Androsace pavlovskyi 

un 

sol-gr 

— 

— 


Astragalus beketowii 

— 

— 


— 


Braya pamirica 

“ 

— 

— 

— 


Chorispora macropoda 

_ 

— 

— 

— 


Crianthemum tibeticum 

— 

— 

_ 

— 

1 

Cysticorydalis fedtschenkoana 

_ 

— 

— 

— 


Desideria mirabilis 

— 

— 

— 

— 


Drab a korshinskyi 

un 

— 

— 

— 


D. pamirica 

— 

— 

— 

_ 


Erigeron heterochaeta 

— 

— 

— 

sol-gr 


Fedtschenkiella straminea 

— 

sol 

— 

— 

1 

Festuca coelestis 

— 

sol-gr 

— 

sol-gr 


Gastrolychnis apetala 

— 

— 

— 

— 


Hymenolaena nana 

— 

un 

— 

— 


Mesostemma schugnanica 

— 

— 

_ 

— 


Oreoblastus linearis 

_ 

— 

__ 

sol 


Oxytropis incanescens 

— 

— 

_ 

sol 


Paracolpodium leucolepis 

— 

— 

— 

— 


Potent ilia borissii 

— 

— 

— 

— 


P. pamirica 

— 

— 

— 

— 


Puccinellia humilis 

_ 

— 

— 

— 


Rhodiola gelida 

— 

— 

_ 

— 


R. recticaulis 

_ 

— 

— 

— 


Saussurea gnaphalodes 

_ 

— 

— 

— 


Sibbaldia tetrandra 

— 

— 

_ 

— 


Smelowskia pectinata 

— 

— 

— 

— 
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onHcaHHH pacTHTe jibhocth octmeii 





Saussurea 
glacialis + 

Nepeta 

Nepeta 

longibracteata + 

Waldheimia 

Waldheimia 
glabra + 
Calamagrostis 
anthoxan- 
thoides 

Calamagrostis 

anthoxan- 

thoides 

Leiospora 

Oxytropis 

platonychia 

longibracteata 

Oxytropis 

platonychia 

glabra 

eriocalyx 

4750-4800 

4700 

4800-4850 

4950-5000 

4700 

4850-4900 

4850 

3 

2-3 

3 

2-3 

3-8 

1-2 

2 

\ 10-12 

1-2 

5 

1 

40 

12-15 

5 

i C-B 

C-3 

C-B 

C-B 

C-B 

C-B 

C 

■ 08.08.1962 

16.08.1962 

08.08.1962 

08.08.1962 

09.08.1962 

08.08.1962 

05.08.1962 

! 32 

116 

28 

30 

38 

29 

207 

i sp 

— 

sp-sol 

— 

— 

— 

sol 

! cop 

— 

sol 

sol 

— 

— 

sol 

; sol 

sol 

sol 

sp 

cop 

sp 

- 

1 

sp 

sp 

— 

— 

— 

— 

1 snl 
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TAEJIH 

CBOflHaa Ta6jiHixa reoSoTaHH^ecKHX 


Coo6mecTBa 

Sibbaldia tetrandra 

Sibbaldia tetrandra + 
Paracolpodium leucolepis 


Bticoia Haa ypoBHeM Mopa, m 

4750 

4650 

4800 

4720 

4750 


BwcoTa pacTeHHH, cm 

2-7 

3 

2-5 

2-10 

2-10 


IIpoeKTHBHoe noKpbiTHe, % 

35-40 

15-20 

20 

15 

80 


9KCn03HmtH CKJIOHa 

C 

C 

3 

B 

C 


/JaTa onncam«i 

05.08.1962 

16.08.1962 

08.08.1962 

05.08.1962 

09.08.1962 


HoMep oimcaHHH 

10 

110 

507 

11 

37 


Sibbaldia tetrandra 

cop 

cop 

cop 

cop 

cop 


Oxytropis incanescens 

sol 

— 

— 

sol 

sol 


Potentilla pamirica 

— 

— 

— 

sol 

— 


Crianthemum tibeticum 

— 

— 

— 

— 

— 


Androsace pavlovskyi 

— 

sol 

sol 

— 

— 


Calamagrostis anthoxanthoides 

— 

— 

— 

— 

sp 


Carex pseudofoetida 

— 

— 

— 

— 

— 


Chorispora macropoda 

— 

— 

sol-gr 

— 

— 


Draba altaica 

— 

— 

— 

— 

sol 


D. korshinskyi 

sol 

— 

— 

— 

sol 


Elymus pamiricus 

— 

— 

— 

— 

— 


Erigeron heterochaeta 

sol-gr 

sol-gr 

— 

— 

sol 


Fedtschenkiella straminea 

— 

— 

— 

— 

— 


Festuca coelestis 

— 

sp 

— 

— 

sp 


Gastrolychnis apetala 

— 

sol 

sol 

— 



Hymenolaena nana 

— 

— 

— 

— 

— 


Leiospora eriocalyx 

— 

— 

— 

— 

— 


Leontopodium ochroleucum 

— 

— 

— 

— 

— 


Lloydia serotina 

sp 

sp 

sol 

— 

sp* 


Oreoblastus linearis 

— 

— 

sol 

sol 

— 


Oxytropis platonychia 

— 

— 

— 

— 

— 


Paracolpodium leucolepis 

sp-cop 

sp-gr 

sp 

sp 

cop 


Poa glauciculmis 

— 

— 

— 

— 

— 


P. ovczinnikovii 

— 

sol 

— 

— 

— 


Potentilla borissii 

sol 

— 

sol 

sp-sol 

— 


Primula macrophylla 

— 

— 

sol-gr 

sol-gr 

— 


Puccinellia humilis 

— 

— 

— 

sol-gr 

— 


Pyrethrum pyrethroides 

— 

un 

— 

— 

— 


Ranunculus rubrocalyx 

— 

— 

— 

— 

— 


Rhodiola gelida 

— 

sol 

sp 

— 

— 


R. recticaulis 

— 

— 

— 

— 

sol 


Saussurea glacialis 

— 

sol 

— 

sp 

— 


Saxifraga stenophylla 

— 

— 

— 

sol 

— 


Schistophillidium moorcro- 
ftianum 

— 

— 

— 

— 

— 


Smelowskia pectinata 

— 

— 

— 

— 

sol 


Stellaria soongorica 

— 

sol-gr 

— 

— 

— 


Taraxacum pamiricum 

— 

— 

— 

— 

— 


Waldheimia glabra 

— 

— 

sol 

— 

sol 
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TAB JIM 





CBOflHaa Ta6jmija reo6oTaHH*iecKHx 

CooSmecTBa 

Carex 

melanantha 


Carex melanantha + 

Carex pseudofoetida 

Carex 

melanantha + 
Paracolpo¬ 
dium 

Carex 

melanantha + 
Oxytropis 






leucolepis 

incanescens 

BwcoTa najo; ypoBHeM Mopa, m 

4750 

4775 

4700 

4700 

4750 

4700 

BwcoTa pacTeHHH, cm 

8-10 

4-5 

4-5 

6 

7-10 

4-10 

IlpOeKTHBHOe nOKpMTHe, % 

70 

80 

65 

75 

40-50 

70 

3Kcno3Hmta CKjiona 

- 

K) 

B 

K) 

K) 

K)-B 

^aTa onHcamia 

08.08.1962 

05.08.1962 08.08.1962 

08.08.1962 

08.08.1962 

08.08.1962 

HoMep onHcaHHH 

502 

6 

102 

101 

36 

103 

Carex melanantha 

cop 

cop 

cop 

cop 

cop 

cop 

C. pseudofoetida 

— 

cop 

cop 

sp-cop 

— 

sp ! 

C. stenocarpa 

— 

— 

— 

— 

— 

— 

Calamagrostis anthoxanthoides 

— 

— 

sol-gr 

sol 

sol-gr 

— 

Paracolpodium leucolepis 

sp-cop 

sp 

sol 

sol 

cop 

sp 

Primula macrophylla 

sol 

sol 

sol-gr 

— 

sol 

sol ! 

P. turkesianica 

— 

— 

— 

— 

— 

i 

j 

Leontopodium ochroleucum 

sol 

sol 

sol 

sp 

sol 

sol-gr , 

Lloydia serotina 

sp 

sp 

sol 

sol 

sol 

sp j 

Erigeron heterochaeta 

sol 

sol 

sol 

sol 

sol 

sol-gr j 

Saxifraga hirculus 

sp 

sp 

sp 

sol 

sol 

sol ; 

Sibbaldia tetrandra 

sol 

— 

sol-gr 

— 

sol 

sol-gr j 

Oxytropis incanescens 

sol 

— 

sol-gr 

— 

sol 

sol j 

Chorispora macropoda 

— 

— 

— 

— 

— 

— ; 

Androsace pavlovskyi 

— 

— 

— 

— 

— 

— j 

Bray a rosea 

— 

sol 

— 

— 

— 

— « 

Dasiphora dryadanthoides 

— 

— 

— 

— 

— 

i 

Dichodon cerastoides 

— 

sol 

— 

— 

— 


Didymophysa fedtschenkoana 

— 

— 

— 

— 

— 

— : 

Draba altaica 

— 

sol 

— 

sol 

— 

— ; 

D. korshinskyi 

— 

— 

— 

un 

sol 

un 

D. pamirica 

— 

— 

— 

— 

— 

— 

Elymus pamiricus 

— 

— 

— 

— 

— 

— 

Festuca coelestis 

sp 

— 

— 

— 

sol 

| 

Gastrolychnis apetala 

— 

— 

— 

— 

— 

— 

Hymenolaena nana 

— 

— 

— 

— 

sol 

— • 

Kobresia stenocarpa 

— 

— 

— 

— 

— 

— ; 

Lagotis decumbens 

— 

— 

— 

— 

— 

— 

Oreoblastus linearis 

— 

— 

— 

— 

— 

— 

Primula algida 

— 

sol 

— 

— 

— 

sol 

Pedicularis oederi 

— 

— 

— 

— 

— 

un 

Poa ovczinnikovii 

— 

— 

— 

— 

— 

— 

Potentilla borissii 

sol 

— 

— 

un 

sol 

sol 

P. pamirica 

sol 

sol 

— 

un 

— 

— 

Puccinellia humilis 

— 

— 

sol-gr 

sol-gr 

— 

— 

Ranunculus rubrocalyx 

— 

sol 

— 

un 

un 

— 

Rhodiola gelida 

— 

— 

— 

sol-gr 

— 

sol 

R. recticaulis 

— 

— 

— 

— 

— 

— 

Saussurea glacialis 

— 

— 

— 

— 

sol 

— 

Swertia marginata 

— 

sp 

— 

un 

sol-gr 

— 

Taraxacum pamiricum 

— 

— 

— 

sol 

— 

— 

Waldheimia glabra 

— 

— 

— 

— 

— 

— 




UA 3 

OnHCaHHH JiyrOBOH paCTHTCJIbHOCTH 



Primula 
macro- 
phylla + 
Paracolpo- 
dium 
leucolepis 

Primula 
macro- 
phylla + 
Poa 

ovczinni- 

kovii 

Primula 
turkesta- 
nica + 
Rhodiola 
recticaulis 

Carex 
stenocar- 
pa + 
Sibbaldia 
tetrandra 

Calamagrostis 

anthoxanthoides 

Calamag¬ 
rostis 
anthoxan¬ 
thoides 4- 
Lloydia 
serotina 

Paracolpo- 
dium 
leucole¬ 
pis + 
Saxifraga 
hircuhss 

Chor- 

ispora 

macro- 

poda 

Choris- 
pora mac- 
ropoda + 
Waldhei- 
mia 
glabra 


4800 

4800 

4800 

4700 

4700 

4800 

4760 

4800 

4800 

4760 


5-7 

2-10 

8-15 

8-15 

15 

8 

5-10 

8-10 

2-3 

1-2 


15 

25-30 

5 

45-50 

15-20 

25 

10-15 

20 

9—11 

30 


3 

K)-3 

C 

C 

C 

B 

K) 

C 

C 

C-B 


08.08.1962 

09.08.1962 

09.08.1962 

09.08.1962 

09.08.1962 

08.08.1962 

08.08.1962 

08.08.1962 

08.08.1962 

05.08.1962 


506 

208 

41 

115 

44 

35 

501 

505 

34 

15 


— 

— 

- 

sp 

sp 

sol-gr 

- 

- 

— 

— 

- 


— 

sol-sp 

_ 

cop 

sp 

cop 

cop 

cop 

_ 

sol-gr 

sol-gr 


cop 

sp-cop 

— 

— 

— 

-- 

sp 

cop 

— 

___ 


cop 

cop 

cop 


_ 

_ 

sol 

sp 

_ 


1 _ 

1 

1 ~ 

_ 

_ 

: 

_ 


cop 

sol 

sol 

: 


— 

— 

sol 

— 

— 

sol 

— 

„ 

— 

i 

i 

sol 

__ 

— 

— 

— 

— 

sp-cop 

— 

— 

\ 

— 

sol-gr 

cop 

— 

— 

— 

sp 

— 

— 

i ~ 

— 

— 

— 

— 

sol 

sol 

— 

— 

sp-sol 

! sol 

sol 

— 

— 

— 

— 

sol 

sol 

cop 

cop 

I 

sol 

sol 

- 

sol-gr 

sol 

~ 

- 

sol 

sol 

— 

sol 

- 

_ 

sol 

__ 

- 

sol 

sol 

- 

1 — 

- 

sol-gr 

- 

sol 

- 

sol 

— 

- 

— 

— 

— 

— 

— 

sol 

_ 

sp 

_ 

— 

— 

—■ 

__ 

— 

— 

— 

— 

sol 

— 

— 

sol 

— 

sol 

sp 

sol 

__ 

— 

— 

— 

— 

sol 

_ 

sp 

_ 

_ 

_ 

_ 

_ 

_ 

— 

— 

— 

— 

sol 

— 

— 

sol 

sol-gr | 

_ 

— 

— 

— 

sol 

— 

— 

— 

- 

— 

— 


cop 

sol 

— 

— 

— 

_ 

— 

_ 

_ 

sp 

sol 

— 

— 

— 

— 

— 

sol 

— 


— 

— 

- 

sol 

- 

sp 

— 

- 

— 

sol 

_ 

_ 

_ 




sp 

— 

— 

sol 

sol 

sp 

sp-cop 

— 

sol 

un 

— 

sol 

— 

— 

— 

— 

sol 

- 

sol 

sol 

- 

- 

sol 

sol 

— 

— 

— 

sol 

— 

— 

— 

— 

— 

— 

; — 

— 

— 

— 

sol 

—• 

— 

— 

sp 

sp 




TABJIHUA 4 

CBo^Haa Ta6jiHixa onncaHHH poahojibhhkob 


CooSmecTBa 

Rhodiola recticaulis 

Rhodiola 
recticaulis + 
Hymeno¬ 
laena nana 

Rhodiola 

gelida 

Rhodiola 
gelida + 
Saussurea 
glacialis 

Rhodiola 
pamiroala¬ 
ica + 
Dasiphora 
dryadantho¬ 
ides 

BbicoTa Ha# ypoBHeM MOpa, m 

4800 

4750 

4750 

4700 

4700 

4800-4900 

BbicoTa pacTeHHH, cm 

15 

15 

4-10 

i—3 

2-3 

3-15 

IlpoeKTHBHoe noKpbiTHe, % 

3-4 

15 

5-7 

5-7 

1-2 

3-5 

3KCn03HUH« CKJIOHa 

C 

C 

C-B 

C-3 

3 

B 

.QaTa onHcaHHB 

09.08.1962 

09.08.1962 

09.08.1962 

16.08.1962 

16.08.1962 

09.08.1962 

HoMep onHcaHHH 

42 

43 

39 

111 

113 

40 

Rhodiola recticaulis 

cop 

cop 

cop 

_ 

_ 

_ 

R. gelida 

— 

— 

— 

cop 

cop-sp 

— 

R. pamiroalaica 

— 

— 

— 

— 

— 

cop 

R. heterodontha 

— 

— 

— 

— 

— 

sol-gr 

Hymenolaena nana 

sol 

sol 

sp-sol 

sol 

sol 

sp 

Saussurea glacialis 

— 

sp 

sol 

sol 

cop-sp 

— 

Dasiphora dryadanthoides 

sol-gr 

— 

— 

— 

— 

sp 

Androsace akbaitalensis 

sp 

— 

— 

— 

— 

sol 

A. pavlovskyi 

— 

— 

sol-gr 

— 

— 

_ 

Calamagrostis anthoxanthoides 

sol-gr 

— 

__ 

— 

— 

— 

Carex melanantha 

— 

sol-gr 

— 

— 

— 

— 

Crianthemum tibeticum 

— 

— 

— 

— 

— 

sol 

Cysticorydalis fedtschenkoana 

— 

— 

— 

— 

— 

sol 

Elymus pamiricus 

— 

un 

— 

— 

— 

— 

Erigeron heterochaeta 

— 

sol 

sol 

— 

— 

— 

Festuca coelestis 

— 

— 

sol-gr 

— 

— 

— 

Gastrolychnis apetala 

— 

— 

un 

sp 

sol 

sol 

Lloydia serotina 

— 

sp 

— 

— 

— 

— 

Mesostemma schugnanica 

— 

— 

— 

— 

sol-gr 

— 

Oreoblastus linearis 

— 

— 

sol 

— 

— 

— 

Oxyria digyna 

— 

— 

— 

— 

sol-gr 

— 

Paracolpodium leucolepis 

— 

— 

sol-gr 

— 

— 

— 

Poa ovczinnikovii 

— 

sol 

— 

— 

— 

— 

Potentilla borissii 

— 

sol-gr 

— 

— 

— 

— 

P. pamirica 

— 

— 

— 

— 

— 

un 

Primula turkestanica 

— 

— 

— 

— 

sol-gr 

— 

Pyrethrum pyrethroides 

sol-gr 

— 

— 

— 

sol 

sol 

Saussurea gnaphalodes 

sol 

— 

— 

— 

— 

sp 

Sibbaldia tetrandra 

sol-gr 

— 

sol 

sol 

— 

— 

Viola tianschanica 

— 

— 

— 

— 

— 

sol-gr 

Waldheimia glabra 

sol-gr 

sol 

sol 

sol 

sol 

sol 


1. B cocTaBe 3 toh pacTHTejibHOCTH npe^cTaBJieHbi bh^m 18 ceMeficTB. Oco6eHHO 6ora- 
tw BH^aMH Poaceae , Asteraceae , Cyperaceae , Crassulaceae , Primulaceae , Brassicaceae h 
Rosaceae. 

2. HaH6ojiee xapaKTepHbi npehCTaBHTejm po^OB Oxytropis , Saussurea, Waldheimia , 
Primula , Nepeta , Sibbaldia h hp. — Bcero 49 pohOB. 

3. TniiHHHbi /ym npncHexcHOH pacTHTejibHOCTH BHflbi ocbinefi (Oxytropis platonychia , 
Saussurea glacialis , Nepeta longibracteata , Saxifraga stenophylla , Oreoblastus linearis , 
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TAEJIHUA 5 

CBOflHaa Ta6jiHixa oimcaHHH cTeimoH pacTHTejibHocra 


CooSmecTBa 

Poa 

ovczinnikovii + 
Saussurea 
glacialis 

Puccinellia 
humilis 4- 
Waldheimia 
glabra 

Festuca 
coelestis + 
Chorispora 
macropoda 

BbicoTa naa ypoBHeM Mopa, m 

4750 

4750 

4750 

BbicoTa pacTeHHH, cm 

2-5 

2 

3-15 

IlpoeKTHBHoe noKpbiTHe, % 

25 

25-30 

20 

3KCII03HmiH CKJIOHa 

C-3 

C-B 

C 

#aia oimcaHHH 

08.08.1962 

08.08.1962 

08.08.1962 

HoMep onncaHH$[ 

93 

26 

24 

Poa ovczinnikovii 

cop 

_ 

_ 

P. glauciculmis 

— 

— 

sol 

Saussurea glacialis 

sp-cop 

sol-gr 

sp 

Chorispora macropoda 

sp 

sp 

sp-cop 

Saxifraga stenophylla 

sol 

— 

— 

Oreoblastus linearis 

sol 

— 

— 

Waldheimia glabra 

un 

cop 

sp 

Androsace pavlovskyi 

sol 

sol 

sol-gr 

Gastrolychnis apetala 

sol 

sol 

— 

Festuca coelestis 

sol 

sp 

cop 

Primula macrophylla 

un 

— 

— 

Puccinellia humilis 

— 

cop 

sp 

Potentilla borissii 

— 

sol-gr 

un 

P. pamirica 

— 

— 

sol 

Oxytropis incanescens 

— 

un 

sol 

Lloydia serotina 

— 

— 

sol-gr 

Paracolpodium leucolepis 

— 

— 

sol 

Erigeron heterochaeta 

— 

— 

un 


Didymophysa fedtschenkoana, Desideria pamirica , Waldheimia glabra h ap.), JiyxcaeK (Pri¬ 
mula macrophylla, P. turkestanica, Gastrolychnis apetala , Ranunculus rubrocalyx, Lloy- 
dia serotina , Calamagrostis anthoxanthoides , Paracolpodium leucolepis , Carex mela- 
nantha h flp.), no^yineHHHKOB (Sibbaldia tetrandra, Oxytropis incanescens, Potentilla pami¬ 
rica h #p., CTenen (Puccinellia humilis, Poa ovczinnikovii, Festuca coelestis) — Bcero 

66 BHflOB. 

4. Cne^yeT oTMeTHTb Hajm^me poflHOJibHHKOB — BbicoKoropHoro cyKKyjieHTHoro rana 
pacTHTejibHocra, npe^cTaBJieHHoro coodmecTBaMn: Rhodiola gelida, R. recticaulis h R. pa- 
miroalaica. 

5. B ijnpKe 3op-HeneKTbi 3acJ)HKCHpoBaHbi BepxHue npe^ejibi cymecTBOBaHHfl mhoitcx 
BH flOB Ha BbicoTax 4800—5000 m Ha a yp. m. Eme OraHioKOBHH (1949) yKa3biBan 3,zjecb Ha 
BbicoTe 5030 m Ha# yp. m. 2 BHfla pacTeHHH: Primula nivalis (=P. macrophylla) h Waldhei¬ 
mia tridactylites (=W. glabra). 

6. CneayeT OTMeTHTb HaxoflKy erejnomeroca KyerapHHHKa Dasiphora dryadanthoides 
cpe^H CKan Ha BbicoTe 4800—4900 m Ha# yp. m. 3Ta Bbicmaa TO^xa npoH3pacraHH5i #aHHO- 
ro Bima. 

7. XapaxTepHo Majioe hhcjio aoMHHaHTOB npHCHexcHOH pacTHTenbHOCTH. Ha ocwnax k 
hhm othocatca Oxytropis platonychia , Nepeta longibracteata, Saussurea glacialis , Wald¬ 
heimia glabra, Leiospora eriocalyx. Cpe#H no#ymeHHHKOB #OMHHHpyiOT Sibbaldia tetran¬ 
dra , Oxytropis incanescens, Potentilla pamirica, Crianthemum tibeticum. CBoeo6pa3Hbi h 
jiyroBbie coo6mecTBa c #OMHHHpoBaHHeM Carex melanantha , C. stenocarpa, Primula mac- 
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rophylla , P. turkestanica , Calamagrostis anthoxanthoides, Paracolpodium leucolepis h 
Chorispora macropoda. HecMOTpa Ha Manbie iuioma^H, 3flecb npeflCTaBJieHM u crenH c flo- 
MHHaHTaMH: Puccinellia humilis , Poa ovczinnikovii , Festuca coelestis. 
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SUMMARY 

The peculiarities of the vegetation of snow-line (subnival) in the high altitudes of Pamir are pre¬ 
sented. The characteristics of such high-mountain types as cushions, meadows, steppes, communities 
of Rhodiola in Zor-Chechekry circus at 4700—5000 m a. s. 1. are given on the base of 50 geobo- 
tanical descriptions. Small coverage and poor floristic composition of plant communities are mar¬ 
ked. 
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CHHaHTponHaa (Jmopa r. IlcKOBa BKJiioHaeT b ce6a 219 bhaob ApeBecHbix pacTeHHH H3 88 poaob h 35 ce- 
MeiicTB. B otacji Pinophyta (miacc Pinopsida) bxoaht 22 BHAa, b otacji Magnoliophyta — 199 bhaob H3 79 poaob 
h 33 ceMewcTB. A6opHreHHbix bhaob 60, a ocTajibHbie — HHTpoAyueHTbi. ^nnaeT 30 bhaob. HHTpOAyKnHa pacTe¬ 
HHH — oahh H3 (JjaxTopoB aHTponoreHHOH TpaHccJiopManHH (Jrnopbi ropo^a. BnepBbie ajm r. IlcKOBa h IIckob- 
ckoh o6ji. yxa3biBaeTCH 24 BHAa. Han6ojiee 6oraTbi bhasmh ceMencTBa Rosaceae (60 bhaob h 5 ni6pHAOB), Salica- 
ceae (30 bhaob h 4 m6pHAa) h Oleaceae (10 bhaob). 

Kji ioqe b bie cJiOBa: CHHaHTponHaa (|)jiopa, ApeBecHbie pacTeHHa, r. IIckob. 

B nocjieAHHe ro^bi B03poc HHTepec k cHHaHTponHbiM (JrnopaM roponoB, KOTopbiM no- 
CBRmeHbi pa 6 o™ mhothx aBTopoB (Cwiklinski, 1970; HnneB, 1981; Hjibmhhckhx, 1982; 
HraaTbeBa, 1990; Hjibmhhckhx h Ap., 1998; KpeMep, 1998; TpHropbeBCKaa, 2000). flaH- 
Hbie, npHBeaeHHbie b hhx, cBHAeTejibCTByioT 06 opmuHajibHOCTH h OoraTCTBe ropoACKHx 
cjmop, o 6 ycjiOBJieHHbix AeaTejibHOCTbio HenoBeKa h OTpaxcaiomHX, b h3bccthoh Mepe, cre- 
neHb hx aHTponoreHHOH TpaHccJiopMaijHH. 

CHHaHTponHaa cjmopa ropo#a — cnoxHaa AHHaMHnecKaa nojiyecTecTBeHHaa CHCTeMa, 
KdTopaa HenpepbiBHo MeHaeTca KanecTBeHHO h kojihucctbchho. BaxcHenmHM h HanOonee 
CTa6HJibHbiM ee komhohchtom aBJiaiOTca ApeBecHbie pacTeHHa. Hx H3yueHHe HMeeT 3Haue- 
Hne zyia noHHMaHHa o6mnx 3aKOHOMepHOCTeH (JmoporeHe3a, Bbi3BaHHoro AeaTeJibHOCTbio 
nejiOBeKa, a Taxxce Ana pemeHHa paxia npaKTHnecKHX 3aaan: MOHHTopHHr, coxpaHeHHe bh- 
AOBoro pa3HOo6pa3Ha h t. n. PemeHHe 3aaan npaKTHnecKoro h TeopeTHuecKoro xapaKTepa 
AenaiOT aKTyanbHbiM HCCJieAOBaHHe cjmopbi r. IlcKOBa. 

Llejib HacToamen pa6oTbi — H3yueHHe BHAOBoro pa3HOo6pa3Ha ApeBecHbix pacTeHHH 
r. IlcKOBa — CHHaHTponHoro KOMnoHeHTa cjmopbi. 

flpeBecHbie pacTeHHa IJcKOBa 6 buiH 06 'beKTOM cneiiHanbHoro H 3 yneHHa H. E. Eynbinma 
h T. A. OnpcoBa (Bulygin, Firsov, 1994), npn otom jyw otoh TeppHTopHH OTMeueHO 70 bh- 
A ob AepeBbeB h KycTapHHKOB H3 25 ceMencTB, 6e3 yneTa ronoceMeHHbix. Bham ApeBec- 
Hbix pacTeHHH npHBO^aTca b «KoHcneKTe cjmopbi IIckobckoh o 6 jiacTH» (1970), onpeAeJiH- 
Tenax no CeBepo-3anaay Pocchh (OnpeAejurrejib..., 1981; IjBeneB, 2000), oAHaxo b hhx 
OTMenaiOTca pacTeHHa, BCTpenaiomHeca b IIckobckoh o6ji., a He b IIcKOBe. PaHee HaMH 
(CoKOJiOBa, 2001a) jyw IlcKOBa OTMeueHO 20 bhaob ronoceMeHHbix. IIo npeABapHTenbHbiM 
pe3yjibTaTaM H3yueHHa AeHApoc|)jiopbi (CoKOJiOBa, 20016), b IIcKOBe BbiaBJieHo 206 bhaob 
H3 32 ceMencTB. B 2002 r. bhaoboh cocTaB AeHApocfuiopbi 3 Toro ropoAa 6 bm AonojmeH c 
yueTOM rep 6 apna IIcKOBCKoro rocyAapcTBeiiHoro ne^aroranecKoro HHCTHTyra h co6ctbch- 
Hbix cOopoB aBTopa (CoKOJiOBa, 2002, a, 6 ). 

BbiacHeHO, hto Ha TeppHTopHH r. IlcKOBa BcrpeuaeTca 219 bhaob ApeBecHbix pacTeHHH, 
KOTopbie othocrtcr k ^ByM OTAenaM Pinophyta h Magnoliophyta, 35 ceMencTBaM h 88 po- 

JX3M. 

B OTAene Pinophyta HacnHTbiBaeTca 23 BHAa, npHHazyiexamHX k KJiaccy Pinopsida, 3 
ceMencTBaM h 10 po#aM. flepeBba npeACTaBJieHbi 16 BimaMH, a KycTapHHKH — 7. H3 othx 
23 bhjiob TOJibKO 3 a6opnreHHbix, a 20 — 3K30Tbi, BBeaeHHbie b KyjibTypy b pa3Hoe BpeMa. 
CeM. Pinaceae BKjnonaeT b ce6a 15 bh^ob H3 5 po^OB, ceM. Cupressaceae — 6 bh/iob H3 4 
pojfOB, ceM. Taxaceae — 2 BH^a o^Horo po^a. Po# Pinus npe^CTaBneH 6 BHjiaMH. IIo 3 BH^a 
co^epacaT po^bi Picea h Juniperus, a no 2 — Larix h Abies. Mbi ycTaHOBHJiH, hto b ropo^e 
KyjibTHBHpyeTca 4 BHjia, OTcyTCTByiomHe b coce^HHX o6nacTax CeBepo-3anajia Pocchh: Pi¬ 
nus wallichiana A. B. Jacks., P. nigra L., Chamaecyparis pisifera Sieb. et Zucc. h Biota 
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orientalis Endl. JJjix r. IlcKOBa h IIckobckoh o 6 ji. iiomhmo 3 thx 4 bewob BnepBbie OTMena- 
iotch Taxus baccata L., T. cuspidata Sieb. et Zucc. ex Endl., Juniperus horizontalis Mo- 
ench h J. sabina L. 

Omen Magnoliophyta npe^cTaBJieH 197 BEwaMH, OTHOcamHMHCH k 78 po^aM h 32 ce- 
MencTBaM. H3 hhx 125 bewob, hjih 63 % ot Bcex jipeBecHO-KycTapHHKOBbix Magnoliophy¬ 
ta — KycTapHHKH, 56 biwob (28 %) — aepeBba, 6 biwob — jmaHbi, 5 — nojiyxycTapHHKH, 
6 — xycTapHHHKH. flojia biwob MecTHOH (Jmopbi cocTaBjweT Bcero 30 % (60 biwob), a 70 % 
BHflOB HBJWIOTCa HHTpO,ayneHTaMH, npHHeM H3 HHX flHHaiOmHX 30 BEWOB, HJIH 15 % ot 06- 
mero HHCJia Bcex jjpeBecHO-KycTapHHKOBbix Magnoliophyta. Ohcbewho, hto HHTpoayKmra 
pacTeHHH — BaxHeHiHHH (|>aKTop aHTponoreHHOH TpaHC(|)opMaaHH (juiopbi. 

H3 Magnoliophyta BnepBbie juih IlcKOBa h IIckobckoh o 6 ji. otmchcho 24 Biwa, H3 hhx 9 
bewob He npHBOflHjmcb jyra CeBepo-3ana#a Pocchh (IljBejieB, 2000). 

CaMbiMH 6oraTbiMH no HHCJiy bewob hbjwiotch ceMencTBa Rosaceae (60 bewob h 5 th 6 - 
Pewob), Salicaceae (30 bewob h 4 rnbpiwa), Oleaceae (10 biwob). Eojibmoe hhcjio ce- 
MencTB npejicTaBjieHO 1—2 BiwaMH. 

npHBOjiHMbiH HHxe cnHCOK apeBecHbix pacTeHHH BKjnonaeT b ce6fl .aHKopacTymne h 
K yjibTHBHpyeMbie biwh, BbiHBjieHHbie Ha TeppHTopHH r. IlcKOBa b rpammax 2002 r. (KapTa 
IlcKOBa, 2002). 

B cnncKe Hcnojib30BaHbi cjieayiowHe o6o3HaneHH5i: biwh, 3aHeceHHbie b «KpacHyio 
KHHiy PCOCP» (1988) OTMeneHbi 3HaxaMH — !!; HyawaiowHeca b oxpaHe b IIckob- 
ckoh o 6 ji. — !; jmKopacTymne bewm — *, annaiowHe — #; paHee He OTMeHaBinnecfl jyia 
r. IlcKOBa — O; OTMeneHHbie BnepBbie jsjisi CeBepo-3ana#a Pocchh — ©. 

BcTpenaeMOCTb biwob: I — cjihhhhho; II — bew BCTpenaeTCfl b 20 % ot HHCJia HCCJieao- 
BaHHbix tohck; III — biw BCTpenaeTca b 21—40 % ot HHCJia HCCJieaoBaHHbix tohck; IV — 
bew BCTpenaeTCH b 41—60 % ot HHCJia HCCJieaoBaHHbix tohck; V — biw BCTpenaeTca b 6 o- 
Jiee, neM 61 % ot HHCJia HCCJieaoBaHHbix tohck. 

JIaTHHCKHe Ha3BaHH5i npHBOjiHTCH no paboTe H. H. IJjBejieBa (2000); jura biwob, OTcyr- 
CTByiomHx b Hen Ha3Barora aaBajracb no jipyrHM HCTOHHHKaM. Ha3Bamra oxaejibHbix biwob 
yTOHH5IJIHCb r. K). KOHeHHOH H H. H. Il^BeJieBblM. 


Pinophyta 

Pinopsida 

Taxaceae : Taxus baccata L. — KyjibTHBHpyeTCfl c 1970-x nwoB. ! ! O. I; Tcuspidata 
Sieb. et Zucc. ex Endl. — KyjibTHBHpyeTca c 1970-x rojjOB !!. O. I. 

P inace a e: Pinus sylvestris L. — jiecoo6pa3yiomaa nopojja npnropojiHbix jiecoB. Kyjib- 
THBHpyeTca b CKBepax, napxax, bo jwopax jjomob, Ha npnycajiebHbix ynacTKax. *. IV; P. mu- 
go Turra — KyjibTHBHpyeTca c 1970-x nwoB. I; P. strobus L. — KyjibTHBHpyeTca c XIX b. 
II; P. sibirica Du Tour — KyjibTHBHpyeTCfl c XIX b. II; P. wallichiana A. B. Jacks — Kyjib- 
THBHpyeTca c 2001 r., npHBe3eHa H3 flojiMOCKOBba. ©O. I; P. nigra L. — xyjibTHBHpyeTca 
c XIX b. CoxpaHHJiocb 5 jjepeBbeB Ha TeppHTopHH ropojia. !. © O. I. 

Larix decidua Mill. — KyjibTHBHpyeTCfl b CKBepax. I; L. sibirica Ledeb. — KyjibTHBHpy- 
eTC5i c XIX b., coxpaHHJiocb HecKOJibKO jiepeBbeB b HCTopHnecKoii nacra ropojia, nocjieju 
Hee BpeMH nacTO Hcnojib3yioT b napxax, CKBepax. III. 

Abies alba Mill., A. sibirica Ledeb., A. balsamea (L.) Mill. — KyjibTHBHpyioTCH b CKBe¬ 
pax h napxax, Bepoarao, c 1960-x rwob. I. 

Pseudotsuga menziesii (Mirbel) Franco — KyjibTHBHpyeTca c XIX b., coxpaHHJiocb jje- 
peBo Ha TeppHTopHH napKa b KpecTax; c 1970-x rwob BbicaxcHBaeTca b CKBepax h napxax, 
ajmeax. 06pa3yeT uihuikh h ceMeHa. III. 

Picea abies (L.) Karst. — Jiecoo6pa3yiomafl nopo^a npnropoflHbix jiecoB. KyjibTHBHpy- 
eTca b napxax, ajuieax, ^aopax aomob, ho CTpajjaeT b ropoACKHx ycnoBH^x, nacTo rabHeT. 
*. Ill; P. glauca (Moench) Voss — KyjibTHBHpyeTca c 1960-x ro^OB. I; p. pungens En- 
gelm. — KyjibTHBHpyeTCH c 1960-x to/job. IV. 
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Cupressaceae : Thuja occidentalia L. — KyjibTHBHpyeTca c XIX b., coxpaHHJiocb 
HecKOJibKo CTapbix .aepeBbeB, c 1960-x to^ob pa3B0,aHTCH iimpoxo. IV. 

Juniperus communis L. — oObineH b JieconapKax, ho BCTpenaeTca b nocaaxax. *. Ill; 
J. horizontal^ Moench — KyjibTHBupyeTca c 1990-x rojjOB. O. I; J. sabina L. — KyjibTHBH- 
pyeTCH c 1970-x roaoB. O. I. 

Biota orientalis Endl. — b CKBepax h napxax, o6pa3yeT ceMeHa. ©O. II. 
Chamaecyparis pisifera Sieb. et Zucc. ex Endl. — KyjibTHBHpyeTca c 1990-x roaoB. 
©O. I. 


Magnoliophyta 

Schisandraceae : Schisandra chinensis (Turcz.) Baill. — Ha npnycaaeOHbix ynacT- 
xax c 1960-x roaoB. IV. 

Ranunc ulac e ae: Clematis viticella L. Ill; C. X jackmannii T. Moore — Ha npnyca- 
,zte6Hbix ynacTKax. III. 

Berberidaceae : Berberis vulgaris L. — pacnpocTpaHeH b napxax, Ha miaaOmijax, 
bo flBopax flOMOB. *. III. BcTpenaeTCH TeMHO-nypnypHaa pa3HOBHjjHOCTb (f. atropurpurea 
hort.). I.; B. thunbergii DC. — b napxax, ajuieax, bo jmopax .zjomob. III. 

Mahonia aquifolium (Pursh) Nutt. — Ha npHycajjeOHbix ynacTKax, c 1990-x roaoB. II. 

Fag ace a e: Quercus robur L. — b JieconapKax, CTapbie noca^KH ay6a mojkho BCTpe- 
THTb Ha KJia^dHmax, b napxax h t. n. *. V; Q. rubra L. — b napxax c 1960-x roaoB. I. 

Betulaceae : Betula pendula Roth — b npnropoflHbix MejiKOJiHCTBeHHbix Jiecax, Ha 
JiecHbix onyuiKax, BbipyOxax; b ropoacKHx nocajjKax: napxax, CKBepax, ajureax h t. n. *. V; 
B. *pubescens Ehrh. — b cbipbix, 3a6ojioneHHbix Jiecax, b ropoacKHx nocaaxax. *. V. 

Alnus glutinosa (L.) Gaertn. — Ha 3a6ojioneHHbix 6eperax bo^ocmob, b npnropojuibix 
JieconapKax, no OeperaM pex. *. Ill; A. incana (L.) Moench — b cbipbix MejiKOJiHCTBeHHbix 
h xBOHHo-MejiKOJmcTBeHHbix ynacTKax npHropo^Hbix jiecoB, no 6eperaM bo^ocmob, H3pea- 
xa Ha yjmuax. *. V. 

Corylus avellana L. — b npHropojmbix Jiecax, napxax, bo flBopax jjomob. *. II. 

Juglandaceae : Juglans mandshurica Maxim. — b napxax, ajiJieax. II; J. regia L. — 
Ha npnyca^eOHbix ynacTKax JiioOHTejieH, OTMeneH c 1960-x rojjOB. II. 

Ericaceae : Ledumpalustre L. — Ha 3a6oJioneHHbix ynacTKax b npHropo^Hbix Jieco¬ 
napKax. *. II; Andromeda polifolia L. — Ha 3a6oJioneHHbix ynacTKax b npHropo^Hbix Jieco¬ 
napKax. *. II. 

Arctostaphylos uva-ursi (L.) Spreng. — Ha cyxnx ynacTKax b npHropojmbix Jieconap- 
xax; jul a o(|)opMJieHH5i ajibnuiicKOH ropKH Ha TeppHTopnn mKOJiw N 2 24. *. II. 

Calluna vulgaris (L.) Hull — Ha 3a6ojioneHHbix ynacTieax b npuropojjHbix JieconapKax. 
*. II. 

Vaccinium myrtillus L. — b xBOHHO-MejiKOJiHCTBeHHbix h MejiKOJiHCTBeHHbix ynaeneax 
b npnropoaHbix JieconapKax. *. II; V. uliginosum L. — Ha 3a6ojioneHHbix ynacTKax cocho- 
bhx JiecoB jieconapKOB. *. II; Rhodococcum vitis-idaea L. Avror. — b xbohhbix Jiecax Jie- 
COnapKOB, HCn0JIb30BaH JUIZ 0(|)OpMJieHHa aJIbnHHCKOH ropKH Ha TeppHTOpHH mKOJIbl 

No 24. *. II. 

Salicaceae: Salix pentandra L. — Ha OKpaHHax ropojja, y jjopor. *. Ill; S. triand- 
ra L. — no OeperaM pex, b npHropo^Hbix JieconapKax. *. Ill; S. fragilis L. — KaK jjeKopa- 
THBHoe pacTeHHe, (JiopMa var. «sphaerica» Hryniew nocaxeHa no Hadepe^HOH p. Bejin- 
koh, b ajmeax y jjopor, b napxax. IV; S. alba L. — y jjopor, bo jjBopax jjomob, napxax. IV; 
S. myrtilloides L. — Ha 3a6oJioueHHbix yuacTKax, Ha OKpaHHax. *. II; S. myrsinifolia Sa- 
lisb. — b npnropojjHbix jiecax no onyniKaM, MeJiKOJiHCTBeHHbiM jiecaM, no nodepexbaM. *. 
II; S. caprea L. npHropojjHbie XBOHHO-MejiKOJiHCTBeHHbie Jieca, no OeperaM bo^ocmob, 060- 
HHHaM aopor, Ha KJia#6Hmax. *. Ill; S. cinerea L. — no OeperaM bojjocmob, Ha JiecHbix 
onymKax, b npnropoflHbix XBOHHO-MejiKOJiHCTBeHHbix Jiecax, b EoTaHHuecKOM cajjy. *. II; 
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S. aurita L. — no cbipbiM MejiKOJincTBeHHbiM npnropoflHbiM JiecaM, 6 eperaM BO^oeMOB, 
o 6 oHHHaM aopor. *. Ill; S. starkeana Willd. — Ha JiecHbix onyniKax b npnropoflHbix Jiecax, 
y flopor. *. II; S. xerophila Flod. — OTMeneHa Ha JiecHbix nojumax h onyniKax, 6 ojiOTax h 
6 ojiOTHCTbix Jiyrax. *. II; S. phylicifolia L. — Ha cbipwx 3abojioneHHbix Jiyrax, JiecHbix 
onyniKax h no 6 eperaM pex. *. IV; S. dasyclados Wimm. (S. burjatica Nas.) — no 6 eperaM 
BOfloeMOB, y tfopor. *. II; S. rossica Nas. — no 6 eperaM BO^oeMOB, y aopor. *. II; S. vimina- 
lis L. — rio 6 eperaM BO^oeMOB, y flopor, b napxax. *. IV; S. lapponum L. — Ha 6 ojiOTax h 
6 ojiothctmx Jiyrax b npnropo/^ax. *. II; S. daphnoides Vill. — KyjibTHBHpyeTCH aobojibho 
pe/uco. I; S. acutifolia Willd. — no necnaHbiM 6 eperaM BO#oeMOB, b napxax, y aopor. *. Ill; 
S. rosmarinifolia L. — OTMeneHa Ha 6 oJiOTHCTbix Jiyrax, JiecHbix nojiHHax, cpejm Kyciap- 
hhkob, Ha H 3 BecTHS[KOBbix obHaaceHirax. *. II; S. purpurea L. — KyjibTHBnpoBajiacb b 
XIX B. B IICKOBCKOM iy 6 epHCKOM nHTOMHHKe, ee nOCajIKH lipOHSBOflHJIHCb B IIckob- 
ckom p-He y p. Hepexe. B HacToanjee BpeMa pa 3 BO£HTC 5 i n npo^aeTca Hacejienmo hhtomhh- 
kom b KopbiTOBO. OTMeneHa Ha ropo^CKOM KJiajjbnme. I. 

Populus balsamifera L. — y flopor, no 6eperaM BO^oeMOB, bo flBopax, .annaeT. !!. #. Ill; 
P. longifolia Fisch. — y aopor, b napKax, bo ^Bopax. #. II; P. X jackii Sarg. — Ha Habepexc- 
hoh p. BejiHKow. I; P . trichocarpa Torr. et A. Gray ex Hook. — b napxax. I; P. suaveolens 
Fisch. — b cajiax h napxax. II; P. laurifolia Ledeb. — b napxax, na yjraijax. I; P. X beroli- 
nensis Dippel — b cajjax n napxax. IV; P. nigra L. — b cajjax n napxax, y #opor, no bepe- 
raM Bo^oeMOB. II; P. italica (Du Roi) Moench ( P. pyramidalis Rozier) — OTMeneH oflHax- 
£bi no yji. >1. OabpnijHyca b 1976 r. ©O. I; P. X canadensis Moench — y flopor. Ill; P. del- 
toides Marsh. — y aopor, b napxax. II; P. tremula L. — Jiecoo6pa3yioma5i nopo^a 
MejiKOJiHCTBeHHbix npnropo/iHbix jiecoB, BCTpenaeTca no ynnijaM, bo ^Bopax jiomob, CKBe- 
pax, napxax. *. V; P. alba L. — KyjibTHBHpyeTCH c XIX b., coxpaHHjmcb CTapbie aepeBbfl 
KJiOHa y xpaMa A. HeBCKoro, OTMeneH b cajjax n napxax, bo flBopax aomob. Ill; P. X canes- 
cens (Anton) Sm. ( P . alba X P. tremula). ©O. II. 

Moraceae : Morus alba L. -— KyjibTHBHpyeTCH c XIX b., coxpaHHJiocb oneHb CTapoe, 
ho mioflOHOcamee flepeBO b OKpecTHOCT^x uikojibi N° 47, iijio^ohochjio eme b 2001 r.; bo 
ABope flOMa 38 no yji. 3anaj*Hon 3 aepeBa BbicaxeHbi b 1990-x ro^ax. ©O. I. 

Tiliaceae : Tiliaplathyphyllos Scop. — b JieconapKax, Hayjinqax, KJiajjbnmax. nep- 
Bbie c6opbi b 1960-e ro^bi. Ill; T. X vulgaris Hayne (71 plathyphyllos Scop. X 7. septentrio- 
nalis Rupr.) — b JieconapKax, Ha yjinnax, napxax. Ill; II; 7. cordata Mill. — BCTpenaeTCH 
noBceMecTHO. *. V. 

Ulmaceae : Ulmus laevis L. — b cajjax, napxax, CKBepax, JieconapKax, Ha Kjiajjbn- 
max, bo flBopax aomob h t. n. *. V; U. glabra Huds. — b cajjax, napxax, CKBepax, Jieconap¬ 
Kax, Ha KJiatfbnmax, Ha yjinijax n t. n. *. V. 

Gross ulariaceae: Grossularia uva-crispa (L.) Mill. — Ha npnycajjebHbix ynacT- 
Kax, aojiro coxpamieTCH Ha MecTax CTapbix nocajjOK, b JieconapKax, y aopor, jmHaeT. #. IV; 
G. reclinata (L.) Mill. — Ha npnycajjebHbix ynacTKax. IV. 

Ribes spicatum Robson — na JiecHbix onyniKax, no beperaM boaocmob. *. II; R. scandi- 
cum Hedl. — na JiecHbix onyniKax, no beperaM BO^oeMOB. *. II; R. rubrum L. — Ha npnyca- 
aebubix ynacTKax, aojiro coxpamieTca Ha MecTax CTapbix nocajjox. *. II; R. alpinum L. — b 
J ieconapKax, cpe^n KycTapHHKOB, no beperaM BO^oeMOB, H3pejiKa KyjibTHBHpyeTCH. *. II; 
R. sanguineum Pursh — Ha npnycajjebHbix ynacTKax. I; R. nigrum L. — Ha npnycaaebHbix 
yuacTKax, aojiio coxpaiiaeTCH Ha MecTax CTapbix noca^ox. *. Ill; R. aureum Pursh — Ha 
KJiaabnmax, b ca^ax, .aojiro coxpairaeTCfl Ha MecTax CTapbix noca^OK. #. II; R. odoratum 
Wendl. — Ha npnycajjebHbix ynacTKax. II. 

Rosaceae: Sorbaria sorbifolia (L.) A. Br. — HaKJiajjbnmax, bo flBopax aomob, .anna- 
eT. #. II. 

Spiraea latifolia (Ait.) Borkh. — b ca^ax h napxax. II; S. alba Du Roi — b cajjax h nap¬ 
Kax, Ha KJiajjbnmax, Ha yjinnax, ^nnaeT. #. IV; S. salicifolia L. — b ca^ax n napxax, y jxo- 
por, JieconapKax, no ynnnaM, .annaeT. #. IV; S. X rosalba Dipp. — b cajjax n napxax, tojib- 
ko b KyjibType. I; S. X billardii Herincq — b CKBepax h napxax. I; S. X pseudosalicifolia 
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Silverside — b ca^ax h napxax. I; S. japonica L. f. — b ca^ax h napxax. II; S . nano-japoni - 
ca Tzvel. — b ca^ax h napxax, no yjinuaM. O. II; S. chamaedrifolia L. — no yjinuaM, b ca- 
Aax n napxax, Annaex. #. IV; S. X vanhouttei (Briot) Carriere — b ca^ax n napxax. II; 
S. media Fr. Schmidt — b jieconapxe Kpecxbi, no yjinuaM, b napxax n cajtax. Ill; S. nippo- 
nica Maxim. — b cajtax n napxax. I. 

Physocarpus opulifolius (L.) Maxim. — b ca^ax n napxax, baojib Aopor, Annaex. #. IV. 

Rubus idaeus L. — b ca#ax h oropoAax, b Jieconapxax, no 6eperaM pex. *. V; R. nessen- 
sis W. Hall. — b Jieconapxax, y Aopor. *. Ill; R. caesius L. — no 6epery p. Bcjihkoh, b Jie- 
conapxax, y Aopor, 3aHOCHoe, KyjibXHBHpyexca b caAax. *. III. 

Rosa rugosa Thunb. — b cajtax n napxax, Ha yjraijax, b jieconapxax. #. IV; R. majalis 
Herrm. — b pa3pexeeHHbix Jiecax, na rpnBax peHHbix noiiM, y Aopor, Ha yjrnnax. *. IV; 
R . glabrifolia C. A. Mey. ex Rupr. — b ca#ax h napxax, Jieconapxax, Annaex. #. IV; R. aci- 
cularis Lindl. — b iiapxe. *. I; R. mollis Smith — Ha H3BecxH5iKOBbix obHaacemrax, 6eperoBbix 
CKJiOHax, b ca^ax, napxax. *.!. Ill; R. glauca Pourr. — bo ABope AOMa, Annaex. #. I; R.jundzillii 
Bess. — OTMeqena xojibko Ha Chmthoh rope. !. *. I; R. canina L. — b ca^ax, napxax h neco- 
napxax. *. Ill; R. durnalis Bechst. — b ca#ax n napxax, Ha H3BecxH5iKOBbix obHaxceHHiix, Ha 
HadepexcHOH p. Bcjihkoh. Ill; R. afzeliana Fries — b ca^ax h napxax, Ha JiecHbix nojumax h 
onymxax. *. Ill; R. caesia Smith — b cajtax, napxax h JieconapKax, Ha nojumax h onymxax, y 
KJiaa6nma Opjienbi, bo3moxcho, Annaex. !. #. Ill; R. foetida Herrm. — b cajtax h napxax. I; 
R. pimpinellifolia L. — b cajtax h napieax, bo ABopax aomob, y Aopor, ah naex. #. IV. 

Dasiphora fruticosa (L.) Rydb. — b cajjax, y aomob, b Jieconapxe KpecTbi, Ha yjmijax, 
AOJiro coxpaiwexcfl b Meciax cTapwx noca^ox. III. 

Chaenomeles japonica (Thunb.) Lindl. ex Spach — b napxax h CKBepax, KyjibTHBHpy- 
exca c 1960-x ro^OB. II. 

€orbus aucuparia L. — b npnropOAHbix Jieconapxax, no beperaM boaocmob, b cajjax h 
napxax. V; S. intermedia (Ehrh.) Pers. — b cajjax h napxax, Ha cxaAHOHe «3jieKxpoH», 
yjiHitax. IV. 

Aronia mitschurinii Skvorts. et Maitul. — bo flBopax aomob, baojib Aopor, b ca#ax h 
oropojxax, Annaex. #. IV. 

Malus sylvestris Mill. — b jieconapxax, napxax. *. I; M. domestica Borkh. -— Ha npn- 
ycajiedHbix ynacxKax, b CKBepax h napxax, y mKon, bo ABopax aomob h t. n. V; M. prunifo- 
lia (Willd.) Borkh. — b caaax h napxax, bo A»opax aomob. Ill; M. baccata (L.) Borkh. — b 
cajtax h napxax. I; M. niedzwetzkyana Dieck — b CKBepe 3aBOAa «ABxo3JieKxpoapMaxypa» 
c 2000 r., KyjibTHBnpyeTCH iihtomhhkom 3ejreHX03a mix npoAaxcn HaceJiemno c 2000 r. 
©O. I; M. X purpurea (Barbier) Rehd. (M. niedzwetzkyana X M. atro sanguine a) — bo 
ABope AOMa h Ha yqacxxe niKOJibi Np. 14 xax ocxanubi cxapbix nocaAOK, b cajtax h oropojjax, 
©0. I. 

Pyrus ussuriensis Maxim. — coxpamuiHCb nocaAKH baojib KpenociHon CTenw b Boxa- 
HM'iecKOM cajty c XIX b. Hcnonb30Bajiacb xax hoaboh ajw itphbhbkh. 0. I; P. commu¬ 
nis L. — bo ABopax aomob, b nocaAKax BAOJib yAHU, caaax h napxax; ocTaHUbi cxapwx no- 
caAOK. III. 

Amelanchier lamarckii F.-G. Schroeder — b caAax h napxax, Ha yjinuax, y mocce 
CaHKT-rieTep6ypi —-Knes, AnnaeT. #. IV; A. spicata (Lam.) C. Koch — b caAax h napxax, 
Ha yjiHixax, b JieconapKax, Ha Hacbiim x.-a., Ha ct. Bepe3Ka, Annaex. #. IV; A. alnifolia 
(Nutt.) Nutt. — no yji. CBepAJiOBa, a. 68, y Aopora. I. A. ovalis Med. — ocxanen cxapon no- 
caAKH (na xeppnxopHH Aexcxoro caAa). ©0.1. 

Cotoneaster lucidus Schlecht. — r caAax h napxax, Anuaex. #. V; C. melanocarpus 
I-odd. — na necHbix noAHHax, y blixqaob H3BecxHaKa.*.!. Ill; C integerrimus Medik. — b 
CAAax h napxax. IV. 

Crataegus rhipidophylla Gaud. — na H3BecxmiKOBbix CKAO/iax OeperoB, b caAax n nap- 
xax. HHOFAa Anuaex. #. II; C. orientobaltica Cin. — no p. Bcjihkoh, b caAax h riapxax, na 
yjnmax, AHnaex. #. II; C. monogyna Jacq. — b caAax h napxax, Ha ynHitax, KJiaA6nmax. *. 
Ill; C. sanguinea Pall. — b caAax h napxax, na ynnuax y Aopor, Annaex. #. IV. 

Padus maackii (Rupr.) Kom. — b canax h napxax, na ynnuax, b CKBepax, III; P. virgi- 
niana (L.) Mill. — b caAax k napxax, Ha ynnuax oxMeuena BriepBbie b 2001 r. I; P. avium. 
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Mill. — b jieconapKax, no JiecHbiM onyimcaM, 6eperaM peK, pym>eB; buojib aopor, bo uBopax 
UOMOB, b napxax ht. n. *. V. 

Padelluspensylvanica (L. f.) Eremin et Yushev — no uopore b Opjieijbi m KopbiTOBO, b 
CKBepe ropoucKoii 6ojibHHijbi, b npnropouHbix JieconapKax, ^nnaeT. #. III. 

Cerasus avium (L.) Moench — b cajjax, oropo^ax. Ill; C. vulgaris Mill. — Ha npnyca- 
ae6Hbix ynacTKax, b ca^ax n napxax, Ha yjinuax. Ill; C. besseyi (Bailey) Sok. — KyjibTHBH- 
pyeTCfl 3ejieHX030M rjisl npouaam HacejieHHio. ©O. I. 

Microcerasus tomentosa (Thunb.) Eremin et Yushev — Ha npnycaue6Hbix yqacTieax, b 
ca^ax h napxax, Ha KJiajjOnmax, y uopor. II. 

Prunus cerasifera Ehrh. — Ha npnycaae6Hbix yuacTKax, unHaeT. #. O. IV; P. domesti- 
ca L. — b cajjax h napxax, HHoma annaeT. #. III. 

Armeniaca vulgaris Lam. — Ha npnycajjeOHbix yuacTKax, ocTaHeu CTapwx nocajjox no 
yn. KoMMyHajibHaa, r. 51. ILio^ohocht. ©O. I. 

Amygdalus nana L. — Ha npnycaue6Hbix yuacTKax. I. 

Sibiraea altaiensis C. K. Schneid. — b cajjax h napxax OTMeneHa c 1983 r. ©O. I. 

Fabaceae: Robiniapseudoacacia L. — no yjinijaM bo Bcex panoHax ropo.ua, ^aeT ca- 
MoceB, unnaeT Ha 6epery p. BejiHKon. KyjibTHBHpyeTCfl c 1960-x ro^OB. O. #. IV; R. visco- 
sa Vent. — OTMeneHa b 1976 r. Ha 3ancK0Bbe. ©O. I. 

Caragana arborescens Lam. — c XIX CToneraa, rnnpoKO ncnojib3yeTCH b ropoucKnx 
nocamcax, flHHaeT. #. V; C. frutex (L.) C. Koch — b JieconapKax, napxax, CKBepax, Ha yjin- 
nax. III. 

Chamaecytisus ruthenicus (Fisch. ex Woloszcz.) Klaskova — Ha npnycajjeOHbix yuacT- 
xax, H3BecTeH c 1975 r. ©O. I. 

Genista tinctoria L. — 3aH0CHbin bhu; OTMenaeTca b npoMexmjax, y xeJie 3 H 0 H uopora 
b cocmnee c 1896 r. (KoHcneKT..., 1970) h oOnTaeT TaM no HacToamee Bpem; b 2002 r. 6bm 
HaiiueH Ha oOoHHHe floporn y TejieijeHTpa. I. 

Hippocastanaceae : Aesculus hippocastanum L. — b ca#ax h napxax, yjinijax 
c XIX b. V. 

Rutaceae : Ptelea trifoliata L. — b cajjax h napxax, Jieconapxe KpecTbi, OTMenaeTca c 
1960-x rouoB. O. I. 

Phellodendron amurense Rupr. — b ropoucxoM napxe, OTMenaeTca c 1970-x rouoB. O. I. 

Aceraceae: Acerplatanoides L. — b napxax, JieconapKax, Ha yjmijax c XIX b. *. % V; 
A. campestre L. — b Jieconapxe KpecTbi b 1960 r. oTMeneH euHHCTBeHHbin 3 K 3 eMiuiap, npo- 
H3pacTaeT no HacToamee BpeMH. I; A. pseudoplatanus L. — b uenuponapxe y p. MnpoxcKH, 
e^HHCTBeHHoe uepeBO. I; A. ginnala Maxim. — b cajjax, napxax, JieconapKe. Ill; A. tatari- 
cum L. — b cauax h napxax, b Jieconapxe, y mKOJibi N° 20. IV; A. rubrum L. — b CKBepe 3 a- 
Boua «ABT03JieKTpoapMaiypa», BbicaxeH b 2002 r. I; A. saccharinum L. — OTMeneH xa k 
KyjibTHBHpyeMbiH bhr b cajjax h napxax (Bulygin, Firsov, 1994), ho humh He o6Hapy*;eH. I. 
A. negundo L. — b cajjax, b napxax, JieconapKax, yjiHHHbix nocajjxax h t. n., unnaeT. #. V. 

Celastraceae : Euonymus europaeus L. — b cajjax h napxax, HaKJiajjOnme OpJieijbi, 
b CKBepe 3aBoua «ABT03JieKTpoapMaTypa». Ill; E. verrucosus Scop. — b JieconapKax, cpe- 
m KycTapHHKOB, Ha Chathoh rope, b BoTaHHuecxoM cajjy. !. *. II. 

Rhamnaceae : Frangula alnus Mill. — b JieconapKax, no OKpanHaM 6 ojiot, cpeun 
KyCTapHHKOB. *. IV. 

Rhamnus cathartica L. — b JieconapKax, cpeun KycTapHHKOB Ha Chathoh rope; Ha npa- 
bom 6epery p. BejiHKon, y xejie3Ho^opoxHoro MocTa; Ha yjraijax. *. III. 

Vitaeeae: Vitis amurensis Rupr. — Ha npnycajjedHbix yuacTKax, b ca#y uikojih N» 1 
OTMenajica b 1960-x rouax. III. 

Parthenocissus quinquefolia (L.) Planch. — na npnycajjedHbix yuacTKax, HHorua Rma- 
eT. #. III. 

Elaeagnaceae : Elaeagnus commutata Bemh. ex Rydb. — b cajjax h napxax; Ha Ha- 
6epexcHOH p. BejiHKon. II; E. angustifolia L. — b cajjax h napxax, CKBepax; b KopbiTOBO b 
ouHnaBmeM coctohhhh. #. ©O. II. 
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Hippophae rhamnoides L. — b ca/jax h napxax, CKBepax, yjmi/ax, //HnaeT. OTMeneH 
BnepBBie b 1960-e ro//bi. #. II. 

Hydrangeaceae : Philadelphus pubescens Lois. — b caj/ax, OTMeneH BnepBbie b 
1967 r., a 3aTeM Heo/jHOKpaTHo bo Bcex panoHax ropo/ja. II; P. caucasicus Koehne — b ca- 
aax. I; P. coronarius L. — b napxax, CKBepax, ca/jax MOHacTbipew, Ha Kjia/jbnmax, npnyca- 
ae6Hbix yqacTKax. III. 

Hydrangea arborescens L. — b ca/jax, CKBepax, Ha npnyca/jeSHbix ynacixax. III. 

Cornaceae : Swida alba (L.) Opiz — b JieconapKe KpecTbi c 1960 r., HaKJiajjOmije, b 
napxax. II; S. sericea (L.) Holub — b neconapKax, CKBepax, Ha ynm/ax. II; S. sangui- 
nea (L.) Opiz — b napxax, Ha ynnijax, no H3BecTHnKOBbiM obHaxeHiraM KopeHHbix 6eperoB 
pex h osparoB. !. *. II. 

Sambucaceae : Sambucus racemosa L. — b ca/jax h napxax, Ha KpenocTHOH CTeHe 
OKOJibHoro ropo/ja, HabepexHbix. #. IV. 

Viburnaceae : Viburnum lantana L. — b ca/jax h napxax, c 1960-x ro/jOB. I; V. opu- 
lus L. — b neconapKax, napxax, CKBepax, y //opor, Ha npnyca/jebHbix ynacTKax. *. III. Oop- 
Ma V. opulus L. f. rosea — Ha npnyca/jebHbix ynacTKax, bo //Bopax //omob. 

Caprifo liaceae : Symphoricarpos rivularis Suksdorf — b ca/jax h napxax, Ha ynn- 
nax, y //opor, /mnaeT. #. IV. 

Lonicera xylosteum L. — b neconapxax, cpe/jn KycTapHHKOB, b caj/ax h napxax, Ha ynn- 
uax. *. IV. 

L. tatarica L. — b ca/jax, napxax, Ha ynmjax. Ill; L. X bella Zabel — b caj/ax h napxax. 
II; L. edulis Turcz. ex Freyn — Ha npnyca/jebHbix ynacTxax. Ill; L. caprifolium L. — Ha 
npnyca/jebHbix ynaorxax, Ha Mhpohochijkom xna/jbHme. O. I. 

Weigela X hybrida hort. (W. florida (Bunge) A. DC. X W. praecox (Lemoine) Bai¬ 
ley) — Ha npnycajjebHbix ynacTxax. O. I. 

Apocynaceae: Vinca minor L. — Ha npnyca/iebHbix ynacTxax, xnajjbnmax, b CKBe¬ 
pax. II. 

Oleaceae : Ligustrina amurensis Rupr. — b ca/jax h napxax, Ha ynnijax, i/BeTeT h 
IUIO/JOHOCHT. O. III. 

Syringa josikaea Jacq. f. ex Reichb. — b ca/jax h napxax. IV; S. villosa Vahl — b ca/jax 
h napxax. II; S. reflexa Schneid. — b ca/jax h napxax. II; S. vulgaris L. — b ca/jax h nap- 
Kax, CKBepax, Ha npnyca/jebHbix ynacTxax. V. 

Ligustrum vulgare L. — b canax h napxax. III. 

Forsythia ovata Nakai — b caj/ax h napxax. O. I. 

Fraxinus americana L. — b ca/jax h napKax, Ha ynnijax. II; F. pennsylvanica Mar¬ 
shall — b ca/jax h napxax. II. F. excelsior L. — b ca/jax n napxax, neconapxax. *. IV. 

Lamia ceae: Hyssopus officinalis L. — Ha npnyca/jebHbix ynacTxax. I. 

Thymus serpyllum L. — b neconapKax, ncnojib30BaH /yin o<J)opMJieHHn anbnnncxoH 
TOpKH Ha TeppHTOpHH IHKOJIbl N° 24. *. II. 

Menispermaceae: Menispermum dahuricum DC. — HaflMHTpneBCKOMxna/j6nme, 
AHHaeT. ©O. #. I. 

Buxaceae: Buxus sempervirens L. — b CKBepe 3aBO//a «ABT03nexTpoapMaTypa», Ha 
npnycaj/edHbix ynacTxax. ©O. I. 

Anacardiaceae: Rhus typhinaL. — BbipamHBaeTcn/ymnpo/iaxcHHaceJieHHK). ©O. I. 

Ejiaro/japHOCTH 

Bbipaxcaio cepAenHyio 6naro//apHOCTb H. H. IjBeneBy h T. K). Kohchhoh 3 a noMon/b 
b onpeAejieHHH pacTeHHn, coTpy/jHnxaM xac|)e//pbi boTaHnxn IIcKOBCKoro rocyz/apcTBeHHo- 
ro ne/taroranecKoro HHCTHTyTa 3 a noMOu/b b oc^opMJieHnn repbapnn h no/mepacxy. 
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Pa6oTa BbinojmeHa npn nojmepacKe rpaHTa OenepanbHOH aeJieBOH nporpaMMbi «HHTer- 
pam^» (npoeKT N° 30404). 
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SUMMARY 

The floristic investigations on the synantropic flora (trees and shrubs) of Pskov were conducted 
in 1960—2002. The list of trees and shrubs of Pskov comprises 219 species, including 22 Pinophyta 
and 199 Magnoliophyta. 86 % of Pinophyta and 70 % of Magnoliophyta are non-indigenous species. 
The deliberate introduction of plants is a factor of transformation of the flora. 


YAK 582.542.58.845.(57) 


Box. xypH., 2003 r,, t, 88, N? 11 


© M. B. OjioHOBa 

MOPO>OJIOrO-AHATOMHHECKHE IIPH3HAKH CHEHPCKHX BHflOB 

POflA POA (FOACEAE) 

M.V. OLONOVA. MORPHOLOGICAL AND ANATOMICAL OF CHARACTERS SIBERIAN SPECIES OF THE 

GENUS POA ( POACEAE) 

Tomckhh rocyzjapcTBeHHbiH yHHBepcHTeT 
634050 Tomck, yn. JleHHHa, 36 
E-mail: olonova@bio.tsu.ru 
IlocTyiiHJia 10.03.1999 

OKOHuaTejibHbiH BapHaHT nojiyneii 11.03.2003 

ripoBefleHO cpaBHHTejibHoe H3yueHHe annuepMbi jihctobbix ruiacTHHOK h hsmukob, cTebjien, UBeTKOBbix ue- 
myn. a Taxxe pacnojioxeHHa CKJiepeHXHMbi Ha nonepeuHOM cpe3e och mctcjikh y 23 ch6hpckhx bkuob Poa, ot- 
HocamHxcfl k 11 ceKUHiiM. YcTaHOBneHO, hto neM CHJibHee pa3JiHnaiOTca oxaejibHbie bhum Mopc})o.rioraHecKH, tcm 
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6oJiee hctko BbipaxceHbi hx aHaTOMHHecKHe pa 3 JiHHHX. Bjih3khc bh^m xapaKTepH3yiOTca cxoahwm aHaTOMHHe- 
CKHM CTpoeHHeM. 

KnioneBbie cjioBa: aHaTOMHfl, Mopcjicuionw, Poa L., Cn6Hpb. 

Poa Poa L. — mhtjihk, 3aHHMaeT o^ho H3 Beaymnx MecT bo (|)Jiopax xoaoaHoro h yMe- 
peHHoro noacoB ceBepHoro nonyinapna. Bh^bi poaa urapoKO pacnpocTpaHeHbi h HepeaKO 
aBJiaiOTCa .aOMHHaHTaMH CaMbIX pa3HbIX paCTHTeJIbHbIX COo6meCTB OT BbICOKOropHH Kbx- 
HOH Ch6hPH aO ApKTHKH H OT nOHMeHHbIX JiyTOB aO CyXHX KaMeHHCTbIX CTeneii. B Ch6hph 
poa MHTJIHK HaCHHTbIBaeT 36 BBWOB, H3 KOTOpbIX 12 aBJiaiOTCa IIOJIHTHnHHeCKHMH (OjIOHO- 
Ba, 1990); npeacTaBaeHbi 12 H3 15 ceKijHH poaa, npoH3pacTaiomHx b boctohhom noayrna- 

pHH. 

B CTpoeHHH a6aKCHajibHOH snnaepMbi ancTa 3JiaKOB BbiaeaaioTca HecKOJibKO ranoB 
KJieTOK — othhhbix h KopoTKHx noKpoBHbix, a TaK^e 3aMbiKaiomHx KJieTOK ycTbHu (Met¬ 
calfe, 1960). CKyjibirrypHbie o6pa30RaHna npeacTaBaeHbi oKpeMHeabiMH OyropieaMH, hih- 
IIHKaMH H BOJIOCKaMH (iIO TepMHHOJIOTHH T. C. HHKOJiaeBCKOH H JI. P. IleTpOBOH (1989)). B 
uejiOM xe CTpoeHHe h BereTaTHBHbix, h reHeparaBHbix opraHOB m^tukkob, kzk h Bcex 3na- 
kob, Hpe3BbnaHH0 o,ztHOo6pa3HO, BcaeacTBHe Hero hhcjio npH3HaKOB, Hcnoab3yeMbix b chc- 
TeMaTHKe 3JiaieoB, oneHb orpaHHneHO, hto, c ootoh CTopoHbi, 3axpyaHaeT pa3rpaHHHeHHe 

OT^eJIbHblX BHjJOB, a C ZtpyrOH - BbIHBJieHHe (J)HaeTHHeCKHX JIHHHH HJIH BeKTOpOB 3BOJIK)- 

ItHH. Il03T0My nOCTOHHHO BeayTCa nOHCKH HOBbIX npH3HaKOB, npHrO^HblX JtJia HCn0Jlb30Ba- 
HHa B CHCTeMaTHKe. 

B HacToamee BpeMa HMeeTca aoBoabHO mhoto pa6oT, nocBameHHbix xax nccaeaoBa- 
HHK) aHaTOMHHeCKHX npH3HaKOB 3JiaKOB, Tax H HCn0JIb30BaHHK) HX JUl% CHCTeMaTHKH (Mh- 

pocnaBOB, 1962, 1974; Vignal, 1979; HnKoaaeBCKaa, IleTpoBa, 1989; IIpodaTOBa, 1993; 
Herrera-Arietta, Grant, 1994, h ap.)* Oco6eHHO 6ojibinoe 3HaneHHe hmciot aHaTOMHHecKHe 
oco6eHHOCTH jihctoboh imacTHHKH (KoHCTaHTiHOBa, I960; Metcalfe, 1960; npo6aTOBa, 
1974; Ellis, 1979; Garcia-Gonzalez, 1983, h ap.)* Pa3aHHHa b CTpoeHHH JiHCTa Mexcay OT#e~ 
JibHbiMH poaaMH 3JiaxoB (Girija, 1965, 1970; Rudnicka-Sterna, 1972; Clifford, Watson, 
1977) h aaxce BHaaMH Poa , HanpHMep Ha YKpaHHe, KaBxa3e h flaabHeM BocTOxe (IIoapKO- 
Ba, 1966; rajiKHH, 1974; IIpo6aTOBa, 1974), HacTOJibKO BearneH, hto Ha ocHOBaHHH sthx 
npH3HaKOB moxho cocTaBHTb kjiiohh flji a onpeaeaeHHa. CnOnpcKHe MaTJiHKH H3yneHbi b 
3tom OTHomeHHH HeflocTaTOHHO (OnoHOBa, 1999). 3aaana HacToamen paOoTbi — H3yne- 
HHe aHaTOMHHeCKHX HpH3HaKOB CHOnpCKHX MaTJIHKOB C TeM, HTo6bI HCH0JIb30BaTb 3TH 
npH3HaKH ana anaraocTHKH h (|)HJioreHeTHHecKHx noerpoeHHH. 


MaTepnaji h MeToaHKa 

HccaeaoBaHbi 23 Buna MaTJIHKOB, OTHOcamHXca k 11 cexunaM (Ta6n. 1) b KpynHbix h 
nojiHMopc|)Hbix ceKimax ( Poa h Stenopoa) 7 h 6 bh^ob cootbctctbchho, a b 9 apyrnx ceK- 
nnax ( Oreinos , Abbreviatae , Ochlopoa h ap.) -— no 1—2 BH#a. Y bh#ob c y3KHM apeanoM h 
y3KOH SKOJioraHecKOH aMnjiHTy,nOH {Poa pseudoabbreviata Roshev., P. paucispicula 
Schribn. et Mer.) o6pa3ijbi OTOnpajiH c 1—3 repdapHbix jihctob, a y bkwob c odniHpHbiM 
apeanoM h umpoKOH SKonoranecKOH aMruiHTynoH (P. palustris L., P. pratensis L.) — c 
5—8 repdapHbix jihctob, hto6bi BbiaBHTb B03MOXHyio reorpa^HHecKyio h sKOJiornHecKyio 
H3MeHHHBOCTb HCCJie^yeMbix npH3HaKOB. B OT^eJibHbix cjiynaax ana onpejieJieHHa CTeneHH 
BapbHpOBaHHa npH3HaKOB HCCJieflOBaHHe npoBOflHJiH Ha 6ojiee MHoroHHCJieHHOM MaTepna- 
Jie. ffaa nojiyneHHa conocTaBHMbix pe3yjibTaTOB pacreHHa Hcnojib30Bajm b (Jia3e UBeTeHHa, 
C xopoino pa3BHTbIMH BepXHHMH CTeOjieBbIMH JIHCTbaMH. 

Bbijih HCCJie,noBaHbi JiHCTba, ctc6jih, och MeTeJiKH, hhxhhc h BepxHHe UBeTKOBbie ne- 
inyn (Ta6n. 1 , 2 ). A6aKcnajibHaa 3nn,nepMa H 3 ynajiacb c yneTOM ocoOchhoctch ee CTpoeHHa 
y 3 JiaxoB: KaK H 3 BecTHO, CTpoeHHe annaepMbi Haa acHJiKaMH h Mexay hhmh y 3 JiaKOB cyme- 
CTBeHHo pa 3 JiHnaeTca h oOnaaaeT cbohmh xapaKTepHbiMH oco6eHHOCTaMH, HMeiomHMH 
anaraocTHHecKoe 3 HaneHHe. npn H 3 yneHHH snnaepMbi OTOnpaaocb ot 5 ao 8 ocoden c 
Kaxcaoro repdapHoro ancTa, npn stom Ha ancTOBOH naacTHHKe npocMaTpHBaaocb no 
10 noaeii 3 peHHa. flaa aHaaH 3 a Hcnoab 30 Baancb cpeaHHe 3 HaneHHa noKa 3 aTeaen. 
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TAEJIHI1A 1 


XapaKTepHCTHKa a 6 aKCHajn>H 0 H noBepxHocTH anH/jepMbi jihctoboh njiacTHHKH HeKOTopbix ch6hpckhx bh^ob Poa L. 


CeK- 

HHH 

Bhubi 

Mexuy npoBoamnHMH nyHKaMH 

Haa npoBOflmnHMH nyHKaMH 

ycTbnna 

HJIHHHbie KJieTKH 

KOpOTKHe 

KJieTKH 

(HajiHHHe) 

KOpOTKHe KJieTKH 

HJIHHHbie 

KJieTKH 

cperaee 

HHCJIO 

b nojie 
3peHHH 

CpeaHHH 

aJiHHa 

(mkm) 

cpenHHH 

HJiHHa 

KJieTKH 
(mkm) A 

cpejiHHfl 
niHpHHa 
KJieTKH 
(mkm) B 

A: B 

H3BHJIHC- 

TOCTb 

KJieTOHHbIX 

CTeHOK 

ran 

coneTaHHH 

KOpOTKHX 

KJieTOK 

nmnHKH 

(HajiHHHe) 

4>opMa 

KOpOTKHX 

KJieTOK 

H3BHJIHC- 

TOCTb 

KJieTOHHbIX 

CTeHOK 

1 

Poa alpina 

4.50 

8.88 

45.93 

5.93 

7.6 

- + 

+ 

1 


K 


2 

P. bulbosa 

5.00 

8.74 

42.22 

6.67 

6.6 

—, + 

— 

1 

+ 

C 

_ 

3 

P. smirnovii 

2.50 

11.85 

42.22 

6.67 

6.6 

—, + 

+ 

1 

+ 

K 

+ , + + 

3 

P . arctica 

2.00 

9.26 

34.82 

5.19 

6.7 

++ 

+ 

1, 2 

+ 

6 

++ 

3 

P. pratensis 

2.33 

11.16 

53.33 

5.93 

8.9 

— , + 

+ 

1,2 

+ 

6 

+ , + + 

3 

P. angustifolia 

4.67 

11.11 

51.85 

5.19 

10 

++ 

+ 

1,2 

+ 

c 

+ , + + 

3 

P. raduliformis 

1.60 

11.13 

51.85 

5.93 

oo 

oo 

+++ 

+ 

1, 2 

+ 

6, c 

+ , + + 

3 

P. alpigena 

3.25 

10.96 

66.67 

5.93 

11.2 

++ 

+ 

1,2 

+ 

K, C 

+,++ 

3 

P. tianschanica 

5.20 

6.07 

44.44 

5.93 

7.8 

+ 

+ 

1,2 

+ 

K, C 

+ , +++ 

4 

P. ircutica 

2.63 

6.67 

37.04 

5.19 

7.1 

“ + 

+ 

1, 2, 3 

+ 

K, 6, C 

+ , + + 

4 

P. vereczaginii 

2.75 

9.17 

44.38 

5.93 

7.0 

— 

+ 

1(2) 

+ 

k(6) 

+ 

5 

P. remota 

8.11 

5.26 

47.41 

5.93 

8.0 

—, + 

+ 

1,(2) 

+ 

K, C 

++, +++ 

6 

P. sibirica 

4.50 

5.56 

37.78 

5.19 

6.4 

- + 

— 

1 

+ 

y 

+ , + + 

7 

P. trivialis 

17.00 

5.76 

37.04 

5.93 

6.3 


— 

— 

+ 

K 

+ 

8 

P. supina 

10.35 

6.10 

33.33 

5.93 

5.6 

— 

— 

— 

_ 

y 

— , + 

9 

P. paucispicula 

0.29 

6.59 

45.93 

4.44 

10.3 

—, + 

— 

1 

— , (+) 

K 

+ 

10 

P. pseudoabbreviata 

3.90 

9.85 

40.00 

5.42 

7.8 


— 

— 

+ 

— 

_ 

11 

P. palustris 

3.28 

9.63 

51.85 

5.93 

10.0 

— , + 

+ 

1, 2, 3 

+ 

K, 6, c 

— , + 

11 

P. nemoralis 

3.07 

9.52 

45.03 

5.93, 

10.1 


+ 

1,2 

+ 

K, C 

— , + 

11 

P. argunensis 

8.33 

7.33 

33.30 

5.93 

5.58 

+++ 

+ 

1,2 

+ 

X 

++ 

11 

P. reverdattoi 

8.00 

7.12 

37.04 

5.93 

7.45 

+ + + 

+ 

1,2 

+ 

X 

+ + 

11 

P. altaica 

0.30 

8.23 

40.79 

5.19 

6.2 

++ 

+ 

1, 2 

+ 

K, 6 

+ , + + 

11 

P. glauca 

11.40 

8.23 

37.04 

5.93 

6.4 

—, + 

+ 

1, 2 

+ 

K, 6 

+, ++ 


npHMenaHHe. CeiaiHH: 1 — Alpinae, 2 — Bulbosae, 3 — Poa, 4 — Nivicolae, 5 — Homalopoa, 6 — Macropoa, 7 — Coenopoa, 8 — Ochlopoa, 9 — Oreinos , 10 — Abbreviatae, 11 — Stenopoa. 

Mexcuy npoBoaamHMH nyHKaMH: KopoTKne KJieTKH:-OTcyrcTByiOT, + — npHcyrcTByiOT; KJieTOHHbie ctchkh:- npnMbie, + — cjia6o H3BHjiHCTbie , ++ — chjibho H3BHJiHCTbie, +++ — 

oneHb ciuibHo n3BHjincTbie. Haa npoBoflamHMH nyHKaMH: ran coHeTamra kopotkhx kjictok: - He BbWBJieHbi, 1 — oztHHOHHbie, 2 — napHbie, 3 — b rpynnax no 3 h 6o;iee; nmnnKn: - 

OTcyrcTByiOT, + — npncyTCTByiOT; KopoTKHe kjictkh: -He BbraBJieHbi, k — KBa^pambie, 6 — 6o6oBHznn>ie, x — X-BHiiHbie, c — cyxceHHbie, y — ymiHHeHHbie; KJieTOHHbie ctchkm ajihhhmx 

KJieTOK:-npflMbie, + — CJia6o H3BHJIHCTbie, ++ — CHJIbHO H3BHJIHCTUe, +++ — OHCHb CHJIbHO H3BHJIHCTWC. 



TABJIMIIA 2 

AHaTOMHHecKaa xapaKTepHCTHKa HeKOToptix ch6hpckhx bh/job Poa L. 


CeK- 

HHH 

BHflbl 

fl3bIHOK 

Cre6jieBaii aim^epMa 

-i 

Ocb 

MdejIKH 

BepxHHH UBeTKOBan qeiuyu 
(Mexcay khjihmh) 

Hjdkhhh 

itBeTKOBaa nemya 
(Mexmy xauiKaMH) 

IHHIIHKH 

BOJIOCKH 

IHHIIHKH 

OKpeM- 

Hejibie 

6yropKH 

thii 

coneTaHHB 

KOpOTKHX 

KJlftTOK 

IHHIIHKH 

OKpeM- 

Hejibie 

6yropKH 

IHHIIHKH 

BOJIOCKH 

ycTbHiia 

BOJIOCKH 

IHHIIHKH 

1 

Poa alp in a 

_ 

_ 

_ 

_ 

1 

_ 

+ 


+ 


+ 


2 

P. bulbosa 

— 

— 

— 

— 

1 

+ 

+ 

— 

— 

— 

— 

— 

3 

P. smimovii 

— 

— 

— 

— 

1,(2) 

(+) 

+ 

+ 

+ 

— 

— 

+ 

3 

P. arctica 


— 

— 

— 

1 

(+) 

+ 

+ 

+ 

— 

+ 

+ 

3 

P. pratensis 

+ 

— 

— 

— 

0 

+ 

+ 

(+) 

— 

— 

— 

(+) 

3 

P. angustifolia 

—, + 

— 

— 

— 

1 

+ 

+ 

—, (+) 

— 

— 

— 

(+) 

3 

P. raduliformis 

+ 

— 

— 

— 

1 

+ 

+ 

+ 

— 

— 

— 

(+) 

3 

P. alpigena 

+ 

— 

— 

— 

1 

(+) 

+ 

+ 

— 

— 

— 

(+) 

3 

P. tianschanica 

+ 

— 

— 

— 

1 

+ 

+ 

+ 

— 

— 

— 


4 

P. ircutica 

+ 

— 

— 

— 

1 

— 

+ 

+ 

— 

— 

— 

— 

4 

P. vereczaginii 

+ 

— 

— 

— 

1 

— 

+ 

(+) 

— 

— 

— 

— 

5 

P. remota 

+ 

- (+) 

— 

— 

1 

+ 

+ 

~ (+) 

— 

— 

— 

— 

6 

P. sibirica 

+ 

- (+) 

— 

— 

1 

+ 

+ 

+ 

— 

— 

— 

(+) 

7 

P. trivialis 

+ 

— 

+ 

— 

1 

+ 

+ 

-, (+) 

— 

— 

— 


8 

P. supina 

— 

— 

— 

— 

1 

— 

—, (+) 

— 

— 

— 

— 

— 

9 

P. paucispicula 

— 

— 

— 

— 

1 

(+) 

(+) 

+ 

— 

— 

— 

— 

10 

P . pseudoabbreviata 

- (+) 

— 

+ 

— 

1 

+ 

+ 

+ 

— 

— 

— 

— 

11 

P. palustris 

+ 

— 

+ 

— 

1 

+ 

+ 

+ 

— 

— 

— 

— 

11 

P. nemoralis 

+ 

— 

+ 

— 

1 

+ 

+ 

+ 

— 

— 

— 

— 

11 

P. argunensis 

+ 

- (+) 

+ 

+ 

1,2 

+ 

+ 

+ 

+ 

— 

+ 

+ 

11 

P. reverdattoi 

+ 

~ (+) 

+ 

+ 

1 

+ 

+ 

+ 

+ 

— 

+ 

+ 

11 

P. altaica 

+ 

- (+) 

+ 

- (+) 

1 

+ 

+ 

+ 

-, (+) 

+ 

+ 

+ 

11 

P. glauca 

+ 

- (+) 

+ 

(+) 

1 

+ 

+ 

+ 

~ (+) 

+ 

+ 

+ 


IlpHMeqaHHe.-oTcyrcTByioT; + — npHcyrcTByioT; ran coneTaHHfl kopotkhx kjictok: 1 — (wmo^mbie, 2 — napHbie. OcTajibHbie o6o3HaHeHH5i Te xe, hto h b Ta6ji. 1. 



y H3i>niKa npocMaTpHBajiacB Bca noBepxHOCTB, a 3apncoBBiBajica ynacTOK, b3htbih H3 
BepxHeH nacTH hhjkhch Tpera, jiexaniHH 6jraxe k cpenHen jihhhh. y CTedjieH H3ynajiacB 
annnepMa Ha oOpasuax H3 BepxHen nacTH ctc6jw Ha 0.5—0.7 cm Horace ocHOBamra Me- 
TeJIKH. 

y MeTejiKH yHHTBiBajiocB pacnojioxeHHe CKJiepeHXHMBi Ha nonepenHOM cpe3e b hhx- 
HeM Me}KflOy3JIHH H HOBepXHOCTB BeTOHeK. IIOBepXHOCTB UBeTKOBBIX Hemyii npOCMaTpHBa- 
JiaCB TIOJIHOCTBK), 3apHCOBBIBaJIHCB yqaCTKH H3 BepxHeH HaCTH HHXCHeH TpeTH. 

ripenapaTBi 6bdih hstotobjichbi no o6in,enpHHaTBiM MeTonnKaM (FIposHHa, 1960). JJjia 
H3yneHHH snnnepMBi OToOpaHHBie o6pa3UBi BBiMaHHBann b TeneHHe 10—15 mhh b 
20 %-m pacTBope NaOH, 3aTeM npoMBreariH Bonon h noMemajin Ha npe^Meraoe ctckjio 
a^aKcnajiBHOH cropoHon BBepx, nocjie nero aGaKcnajiBHyio annnepMy BMecTe c Me30(|)HJi- 
jiom aKKypaTHO cocKaSjiHBajm npn noMomn OpnTBBi (MocxaneBa, 1989). 

Mccjie^OBaHHH npoBonmiH b cbctobom MHKpocKone «BHOJiaM», jsjin H3MepeHHH hc- 
nOJIB30BaJIH OKyjiap-MHKpOMeTp, pilcyHKH BBinOJIHHJIH C nOMOmBK) pHCOBaJIBHOrO ari- 
napaTa PA-1. noncneT HHCJia ycTBun b none 3peHH5i npoH3BonnjiH npn yBejinneHHH 
15 X 20. 


Pe3yjibTaTbi h oScyacnemie 

Bhabi MaTJiHKOB cymecTBeHHO pasjinnaioTCH no (£opMe, pa3MepaM h pacnojioxeHHio 
KOpOTKHX KJieTOK JIHCTOBOH 3nHnepMBI, HaJIHHHIO HJIH OTCyTCTBHK) HX B oOjiaCTH Mexny 
npoBonamHMH nyqxaMH, no CTeneHH h3bhjihctocth kjictohhbix ctchok (Ta6n. 1; pnc. 1). 
ITohth Bee nccjienoBaHHBie bh#bi HMeiOT uinnuKH Han npoBonamHMH nynxaMH; y OTneJiB- 
hbix BnnoB noMHMO Hiix OTMeneHBi h OKpeMnejiBie OyropKH ( P . trivialis L., P. reverdattoi 
Roshev., P. argunensis Roshev.), ay P. pseudoabbreviata mnnHKH pacnonaraiOTcanaace b 
o6nacTH Mexcny npoBonamHMH nynKaMH. CBoeo6pa3Hyio (JiopMy kjictok jihctoboh annnep- 
mbi HMeiOT P. supina Schrad. h P. trivialis . y P. supina b odjiacTH Mexcny npoBonaujHMH 
nynKaMH nnHHHBie kjictkh hmciot $opMy nonra npaBiuiBHBix BBiTHHyTBix mecTnyrojiBHH- 
KOB. KopOTKHe KJieTKH B 3TOH oOjiaCTH OTCyiCTByTOT BOOOlIje. Han npOBOnnmHMH nyHKaMH 
cpenn y3KHX .zuihhhmx kjictok c npaMBiMH cTeHKaMH BCTpenaiOTCH yKoponeHHBie KJieTKH c 
OHeHB H3BHJIHCTBIMH CTCHKaMH. CTporO TOBOpa, HX HCJIB35I Ha3BaTB KOpOTKHMH, nOCKOJIBKy 
OHH nOBOJIBHO CHJIBHO BBITHHyi’BI B nJIHHy, TeM He MeHee, OHH 3HaHHTeJIBHO KOpOHe o6t>IH- 
HBIX nJIHHHBIX KJieTOK, npHCyilJHX 3TOH oSjiaCTH, H cymeCTBeHHO OTJIHHaiOTCfl OT HHX nO 

(JiopMe. noxoxcero rana kjictkh BCTpenaiOTca y P. sibirica Roshev. 

Han npoBonflujHMH nynKaMH KopOTKHe kjictkh npncyTcTByioT b tom hjih hhom kojihhc- 
cTBe y Bcex BHnoB. Hame ohh pacnojiaraioTca onHHOHHo, ho HepenKO h nonapHO, KaK y 
P. raduliformis Probat., P. alpigena (Fries.) Lind., P. tianschanica (Regel) Hackel ex 
O. Fedtsch., MOiyr 6bITB KBanpaTHBIMH, OKpyrJIBIMH, 6o6oBHnHBIMH, X-BHnHBIMH (c BOray- 
TBIMH CTOpOHaMH), o6bIKHOBCHHO COXpaHMM OnpeneJICHHBIH THn Ha BHnOBOM ypOBHe 
(Ta6ji. 1). 

y P. trivialis ycTBHira pacnojioaceHti cTporo b 2 pana, h (JiopMa nriHHHBix kjictok Me)Kny 
hhmh TaKxce npHSjiHxcaeTca k mecTHyrojiBHOH. KopOTKHe kjictkh npaKTimecKH OTcyrcT- 
ByioT He tojibko b oSjiacTH Mexcny xoniKaMH, ho h Han aouiKaMH. Ho b nocjienHen ohchb 
apxo BBipaxceHBi innnHKH. 

B CTpoeHHH snnnepMBi jihctoboh imacTHHKH HMeioTca HeKOTopBie nepTBi cneijHajiH3a- 
Hhh, npHcymne KcepocJmTaM (MnpocJiaBOB, 1962, 1974). OnHaKO Hapany c npnsHaKaMH, 
HMeiomHMH npncriocoGHTejiBHBiH xapaKTep (yMeHBineHHe cpenHen nnHHBi KJieTOK, yBejiH- 
neHHe TOJimHHBI H H3BHJIHCT0CTH HX aHTHKJIHHaJIBHBIX CTCHOK) y KCepOMOp(J)HBIX BHnOB 
(P. attenuata Trin., P. argunensis , P. glauca Vahl h np.)> pan npH3HaKOB (nJiHHa ycTBHU, h 
hx cpenHee KOJinnecTBO b nojie 3peHHa) He odHapyxHBaeT aBHoro TaroTeHHa k toh hjih 
hhoh SKOJioranecKOH rpynne. 

K. Latowski (1997), HCCJienoBaBiHHH ycTBHira KaK 3JiaKOB, TaK h npymx ceMencTB, cb a- 
3BiBaeT pasMepBi ycTBHii c nnonnHOCTBio pacreHHa, yKasBmaa, hto neM BBirne iuronnHOCTB, 
TeM OojiBine nnHHa ycTBHU. y chShpckhx m^tjihkob MejiKHe ycTBHna 6buih oOnapy^cenBi h 
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y KcepoMop(|)Horo P. tianschanica , h y Me30Mop(|)HBix P. sibirica , P. remota Forsell,, P. tri- 
vialis h P. supina (nocjienHHe 4 BHua abjuuotch jihiijiohiihbimh) . BMecTe c TeM Han6ojiee 
KpynHbie ycTBHiia npHHajyiexaT hbho bbicokoxpomocomhbim P. smirnovii Roshev, P. pra- 
tensis, P. alpigena, P. angustifolia L. h P. raduliformis. Hto KacaeTca P. tianschanica , to 
3Tot bhu HMeeT npejinojiojKHTejiBHO ra6pHjiHoe npoHcxoacjieHHe, ho ero coMaranecKoe 
xpoMOcoMHoe hhcjio, k coxcajieHHio, no chx nop He hbbcctho. KpaHHe penKo pacnojioace- 
hbi ycTBHua y P. paucispicula. 

HccjienoBaHne noBepxHOCTH asBiHKa Taxxe bbwbhjto CBoeo6pa3HBie nepTBi cTpoeHH^ 
HexoTopBix bhuob Poa (pHc. 1; Ta6ji. 2). Y 6oJiBinHHCTBa hb hhx Ha noBepxHOCTH 6bdih 06 - 
HapyxenBi innnHKH, y OTnejiBHBix oco6en P. sibirica, P. pratensis h P. raduliformis (enH- 
hhhho — y P. remota) — bojiockh, y P. smirnovii , P. arctica R. Br. h P. reverdattoi — ko- 
pOTKHe KJieTKH. 

CTe6jieBaa smmepMa, xax h jmcTOBaa, HMeeT HeojjHoponHyio cTpyxTypy nan upo- 
bo^5Hh,hmh nyHKaMH h Me^ny hhmh (pnc. 2). Bhubi pa3JiHHaiOTC5i no HajiHHHio hjih OTcyTCT- 
BHK) IHHITHKOB H OKpeMHeJIBIX KJieTOK, KOTOpBie pacnOJiaraiOTCH CTpOrO Hajz IipOBOAHHIH- 
mh nyHKaMH, no $opMe h coneTaHHio kopotkhx KJieTOK, no juiHHe h cTeneHH h3bhjihc- 
TOCTH CTeHOK JXJIHHHBIX KJieTOK KaK Han npOBOJIfllllHMH nyHKaMH, TaK H MeX^y HHMH. 
TaK, ecJiH y P. alpina L., P. bulbosa L. h P. alpigena KJieTOHHBie ctchkh cjia6o H3 bhjih~ 
cTBie, a y P. pseudoabbreviata h P. smirnovii noHTH npuMBie, to y P. arctica , P. sibirica , 
P. reverdattoi , P. argunensis h P. glauca b 6ojiBinHHCTBe cjiynaeB ohh chjibho hsbhjih- 
CTBie. npH 3TOM JIJIHHHBie KJieTKH Han IIpOBOJIHIIIHMH nyHKaMH H MeJKJiy HHMH MOiyT CHJIB¬ 
HO pa3JiHHaTBcfl no CTeneHH h3bhjihctocth kjictohhbix ctchok (P. angustifolia ). P. supina 
cymecTBeHHO OTJiHHaeTcn no (JiopMe hjihhhbix kjictok, JieaeaniHX Mexny npoBonfliiiHMH 
nyHKaMH: JIJIHHHBie KJieTKH 3TOTO BHJja HMeiOT (})OpMy BBIT5IHyTBIX ineCTHyrOJIBHHKOB, B TO 
BpeMH KaK y SojiBuiHHCTBa bhjiob Poa ohh npeneraBJunoT co6oh BBromyrae npMMoyroiiB- 
HHKH. 

Ha nonepeHHOM cpese och MeTejiKH 6 buih bbiabjichbi HeKOTOpBie pa.3JiHHHH b KOJinnecT- 
Be h pacnojiojKeHHH cKJiepeHXHMBi y pa3HBix bhjiob (pnc. 2), ho npaMOH saBHCHMOcra 
MeJKJiy 3THMH npH3HaKaMH H SKOJIOrHHeCKOH npHypOHeHHOCTBK) BHJIOB npOCJiejIHTB He yua- 
jiocb: h caMoe Manoe, h caMoe 6ojiBinoe kojihhcctbo CKJiepeHXHMBi 6 buio sa^HKcnpoBaHO 
cooTBeTCTBeHHO y Me30M0p(J)HBix P. smirnovii h P. ircutica Roshev. TeM He MeHee 3aMeT- 
ho, hto c noBBimeHHeM KcepoMop(J)HOCTH noHBjmeTca npojiojiBHaa CKjiajiHaTOCTB KaK Ha 
och MeTejiKH, TaK h Ha cTe6jie 3a cneT chjibhoto pa3BHTHH CKJiepeHXHMHBix thjk: en naji npo- 
BOH5IIIIHMH nyHKaMH. y HeKOTOpBIX BHJIOB Poa 3nHJiepMa OCH MeTeJIKH TaKXe COHepXCHT 
innnHKH. HoBepxHOcTB BeToneK MeTejiKH y ojihhx bhjiob Bcerjia majiKaa, JiHinenHan nrann- 
kob h OKpeMHejiBix SyropKOB (P. alpina , P. annua , P. supina , P. paucispicula h up.), y npy- 
rnx — Bcerjia noxpBiTa MHoroHHCJieHHBiMH uiHnHKaMH, pacnojioxceHHBiMH npaBHJiB- 
hbimh paaaMH (P. palustris, P. argunensis, P. reverdattoi, P. glauca, P. altaica Trin.), y 
TpeTBHX innnHKH pa36pocaHBi 6ecnopajiOHHO, npn stom chjibho BapBHpyiOT KaK hx jumna, 
Tax h rycTOTa, Tax hto Ha ojihom rep6apHOM JiHCTe BCTpenaiOTca oco6h c BeTOHKaMii Me¬ 
TejiKH KaK OTHOcHTejiBHO rycTO noxpBiTBiMH umnHKaMH, Tax h c coBepineimo tojibimh. 
Oco6eHHO 3aMeTHO BBipaxteHO sto BapBHpOBaHHe y bhjiob cckiihh Poa — P. pratensis h 
P. alpigena. 

CTpoeHHe iiBeTKOBBix HernyH mhtjihkob jiobojibho onHoo6pa3Ho: y SojiBinHHCTBa hc- 
cJiejioBaHHBix bhjiob snnuepMa hhjkhhx h BepXHHX iibctkobbix neinyH coctoht H3 yjyiHHeH- 
hbix KJieTOK c chjibho h3bhjihctbimh CTeHKaMH, nepenyiomHxai c OKpeMHejiBiMH 6yropKa- 
mh. no HanpaBJieHHio k BepxyniKe yBejiHHHBaeTca junma KJieTOK. OSbihho npn ocHOBaHHH 
UBeTKOBBix Heinyh 6yropKH pacnojiaraiOTca 6ojiee rycTO, k BepxyniKe ohh nejiaiOTCn 6onee 
pejiKHMH, nacTO nepexojia b innnHKH (OjiOHOBa, 1999). IIlHnHKH 6 buih o6napyxeHBi Ha 
noBepxHOCTH iiBeTKOBBix neinyH mhooix bhjiob (Ta6ji. 2). npn stom y paaa bhjiob b cTpoe- 
hhh anujiepMBi iibctkobbix neinyH 6 buih bbihbjichbi HeKOTopBie oco6chhocth. Tax, y P. bul¬ 
bosa, P. supina h P. annua L. oKpeMHejiBie 6yropKH Ha BepxHeii iiBeTKOBOH neinye coBep- 
uieHHO OTcyTCTByioT (pnc. 3), a y P. paucispicula BCTpenaiOTca jihuib ejiHHHHHO. Y P. alpi¬ 
na, P. smirnovii s. 1., P. reverdattoi, P. argunensis h P. altaica KaK na hhjkhhx iibctkobbix 
H einyax, Ta k h Ha BepXHHX y SojiBUiHHCTBa oco6en HMeiOTca bojiockh, ojiHaKO stot npn- 
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Phc. 1. OrpoeHHe noBepxHocra BepxHero cTeojieBoro JiHCTa. 


— aGaKcnajitHaa arraflepMa iuiacTHHKH, 9 —11 — noBepxHOCTt H3MHKa. 1 — Poa ircutica; 2 — P. remota\ 3 — P. sibirica; 
P. trivialis ; 5 — P. supina\ 6 — P. reverdattoi; 7 — P. smirnovii; 8 — P. arctica\ 9 — P. sibirica; 10 — P. paucispicula; 
■ P. reverdattoi . e — bojiockh, d k — AJiHHHtie KJieTKH, kk — KopoTKHe KjieTKH, ok 6 — OKpeMHejitie GyropKH, y — ycTBHija, 
m — uihiihkh. MacuiTaGHaH JiHHeHKa — 10 mkm. 





Phc. 2. CrpoeHHe ctc6jih h mctcjikh. 

1 — 9 — ammepMa, 10 — 14 — oct MeTejiKH Ha nonepeHHOM cpe3e. 1 — Poa smirnovii\ 2 — P. arcticcr, 3 — P. angustifolia ; 4 — 
P. tianschaniccr, 5 — P. ircutica\ 6 — P. sibirica] 7 — P. supina\ 8 — P. reverdattoi\ 9 — P. pratensis; 10 — P. alpigena ; 11 — 
P. smimovii; 12 — P. glauca ; 13 — P. ircutica\ 14 — P. reverdattoi. np n npoBOjwmHH nyqoK, ck — cmiepeHXHMa, xji — 
xjiopeHXHMa. OcTajibHtie o6o3HaMeHHH Te xe, hto h Ha pwc. 1. MaciirraSHas jiHHeibca — 10 mkm. 

3HaK MoxeT flOBOJibHO chjibho BapBHpOBaTB b npe^ejiax nonyjiaijHH (OjiOHOBa, 2000). B 
iieiiOM xe npHBHaKH ubctkobbix nernyH Mano hsmchhhbbi b npe^ejiax po.ua, pa3HOo6pa3HeM 
OTJIHHaiOTCfl TOJIBKO TpHXOMBI KHJieH BepXHHX IJBeTKOBBIX HeiliyH, BapBHpyromHe OT MeJI- 
khx 3y6ueBimHBix iiihithkob y P. trivialis jxo ajihhhbix bojiockob y P. supina (OjiOHOBa, 
1999). TeM He MeHee stot npHSHax ycnemHo HcnojiBsyeTca mhoithmh CHCTeMaTHKaMH pa 
pasrpaHHHeHHH CeKIXHH MHTJIHKOB H njvi BBDIBJieHHa pOflCTBeHHBIX OTHOHieHHH Mex^ry cex- 
ihhimh. 

K. Rajbhandari (1990) oOHapyacmi ycTBHija Ha BepXHHX ubctkobbix qernyax P. arctica , 
P. glauca , P. sibirica , P. annua , P. trivialis , P. angustifolia h P. bulbosa (nccjieflOBaHHa 
npoBOflHJiHCB maBHBiM oOpasoM Ha HiBeacKOM h HenajiBCKOM Maiepnane). Ilpn stom y 
2 nocjieflHHx bh^ob ycTBHua 6 buih HanfleHBi y Bcex HccjieflOBaHHBix ocoOen, a y ocTajiBHBix 
OTMeneHBi nemyn xax c ycTBHuaMH, Tax h 6e3 ycTBHU. YcTBHija Ha snimepMe Bepx- 







Phc. 3 . 3 nn,aepMa ijBeTKOBtix Hemyn. 


1,2,3, 5a, 6a — Bepxnaa UBeTKOBaa nenrya; 3, 4, 56, 66 — HiotHaa iiBeTKOBaa nemya. 1 — Poa arctica\ 2 — P. alpigena; 3 — 
P. raduliformis; 4 — P. remota\ 5 — P. supina; 6 — P. glauca. OcraJiLHbie o6o3HaHeHHa Te xe, *rro h Ha pnc. 1. MacurraSHaa 

JIHHeHKa — 10 MKM. 


hhx uBeTKOBbix Hemyn 6 buih oSnapyxeHbi homh tojilko y 2 bh^ob — P. glauca h P. argu- 
nensis. 

IlpoBeaeHHoe nccjieflOBaHHe no 3 BOJiHjio BbiHBHTb umpoKoe pa3HOo6pa3ne aHaTO- 
MO-Mopc{)OJiorHHecKHx cTpyKTyp, xapaKTepHbix jvm chShpckhx mhtjihkob. Eojibinyio era - 
6njibH0CTb npQHBJiHiox npnsHaKH reHeparaBHbix opraHOB — hhxhhx h BepxHHx LiBeTKO- 
bhx Hemyn. AHaTOMHHecxoe cTpoeHHe cTe6jieH h jracTbeB b 3HaHHTejibHOH Mepe o6ycjiOB- 
jieHO BJiRHHHeM SKOJiorciHecKHX cJiaKTopoB, noaTOMy b hx erpoeHHH HanSojiee nacTO 
npocjie^KHBaiOTCH nepTbi npHcnoco6jieHHH BHfla k ycJiOBHHM cymecxBOBaHHH, npno6peTeH- 
Hbie b xo#e 3bojik)iihh. OcoSeHHO xopoiuo sto 3aMeTHO Ha npHMepe cexuHH Stenopoa. 
Bmcctc c TeM pna flocTaTOHHo BapHa6HjibHbix npn3HaKOB (cpeflHHH %ji HHa ycTbHij, hx epea- 
Hee hhcjio b none 3peHHH) ne hocht npHcnoco6HTejibHoro xapaxrepa. MccjieflOBaHHH ch- 
6hpckmx mhtjihkob b ueJiOM comacyeTCH c ranoTe30H K. Latowski (1997) o tom, hto ;jjih- 
na ycTbHu npnMO 3aBHCHT ot iuioh^hocth pacTeHHH. 

noKa3aiio, hto MHorae cnGnpcKHe mhtjihkh, oco6eHHO npHHajyiexcamHe k oahoh cex- 
Uhh, xapaKTepH3yiOTca cnenHc{)HHecxHM conexaHHeM aHaxoMHHecxnx nprnnaxoB ((JiopMa 
£JIHHHbIX H KOpOTKHX KJieTOK 3nH£epMbI H HX COHeTaHHO, HeoSbIHHbie pa3MepbI yCTbHU, Ha- 
JlHHHe OKpeMHCJIblX SyrOpKOB, IHHnHKOB H BOJIOCKOB Ha BeTOHKaX MeTeJIKH H HBeTKOBbIX 
neuiynx h t. #.). Bldto BbWBJieHO, hto neM Jiynme pa3JiHHaK)TCH OT^ejibHbie bh^m no Moptjio- 
jioranecKHM npH3HaxaM, TeM 3naHHTejibHee hx aHaTOMHHecKHe pasjiHHHH, h neM 6ojiee H3- 
MeHHHB bhjj, Mopc|)OJiorHHecKH, TeM CHJibHee BapbnpyiOT ero aHaTOMHHecKHe npH3HaKH. 
BjlH3KHe BH£bI XapaKTepH3yiOTCH CXOflHbIM aHaTOMHHeCKHM CTpOeHHeM, B CBH3H C HeM oco- 
6eHH0CTH aHaTOMHHecKoro erpoeHHH He Moiyr ciiyxcHTb jsjisl hx pasrpaHHHeHHH. Cjie^oBa- 
TejibHO, riocjie HsyneHHH Sojibinero HHCJia bhaob h 6ojiee #eTajibHoro HccjieflOBaHHH H3MeH- 
HHBOCTH aHaTOMHHeCKHX IipH3HaKOB HX MOXCHO 6yfleT HCn0Jlb30BaTb JUW CHCTeMaTHHeCKHX 
H (})HJIOreHeTHHeCKHX HOCTpOeHHH. 
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SUMMARY 

A comparative study of the epiderm of leaf blades and ligules, stems, floral glumes, as well as the 
arrangement of sclerenchyma at the cross-section of panicle was made in 23 species of Siberian Poa. 
Cross-sections of the leaf blades were studied in 34 species and subspecies. The obtained data suggest 
that at least every section demonstrates a certain set of anatomical and morphological characters; the 
better pronounced are morphological distinctions of species, the better defined are their anatomical 
distinctions. Closely related species are characterized by similar anatomical structure. 
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OKOHuaTejitHbiH BapnaHT nojiyneH 20.02.2003 

H3yneHo bjihahhc aHTponoreHHoro bosachctbhh h (jDHToueHOTHnecKHX ycjioBHH Ha (JiopMHpoBaHHe KopHe- 
boh cHCTeMbi 3JiaKOBbix jiyroBbix arpoueH030B Ha Top^JHHHKax K))khoh KapejiHH. IIoKa3aHo, hto ocHOBHaa Macca 
KopHeft (ot 43.0 jjo 88.1 %) cocpeflOToneHa b ^epHHHe Ha myOHHe 0 —6 cm. YBejiHneHHe sanaca no^seMHOH (j3H- 
TOMaccbi HaH6ojiee hhtchchbho HfleT b nepBbie ro^bi )kh3hh TpaBocToa. 3anac KopHen c BospacTOM TpaBocToa h 
nofl BJiHHHHeM MHHepajibHbix yAoOpeHHH yBeJiHHHBaeTca HesHauHTejibHo, hto CBHfleTejibCTByeT o flocTaTOHHo hh- 
TeHCHBHOH MHHepajiHsaijHH pacTHTejibHbix ocTaTKOB Ha ceflHOM Jiyry. lloceBbi TpaBocMecen npeBocxo,n#T ojjho- 
bh^oboh noceB no 3anacaM nofl3eMHOH (})HTOMaccbi. YMepemibie £03bi MHHepajibHbix yfloOpeHHH cTHMyjinpyioT 
pocT no^seMHOH (})HTOMaccbi. BjiHHHHe yAo6peHHH Ha sanac KopHen yBejiHHHBaeTca c B03pacTOM TpaBocToa. Oko- 
peHeHHocTb cpe^HeBospacTHbix h ciapbix reHepaTHBHbix oco6en Festuca pratensis 6buih MaKCHManbHbiMH b 
AByxBHaoBOH TpaBocMecH Ha (j30He P 90 K 120 h N 45 P 90 K 120 . OKopeHeHHocTb cpejjHeBOspacTHbix reHepaTHBHbix oco- 
6en Bbime, neM CTapbix reHepaTHBHbix h cy6ceHHJibHbix. 

KjiK)h e b bie cjioBa: JiyroBbie arpoueH03bi, Topijumaji nouBa, KopHH, KapejiHH. 

B yCJIOBHHX KapejiHH B CeJIBCK0X035IHCTBeHHBIH oSopOT IIIHpOKO BOBJieneHBI OCymeH- 
HLie TOp(J)HHHKH, KOTOpBIC Hame Bcero HCnOJIB3yiOTCH flJW C03flaHHH CeflHBIX JiyTOB. TaKHe 
OCo 6 eHHOCTH TOp(J)^HBIX IIOHB, KaK CJia 6 afl TeiUIOnpOBOflHOCTB, BBICOKaa BJiarOeMKOCTB, 
cneuH(})HHecKHH B0flH0-B03ayiiiHBiH h TeruioBOH pejKHMBi (IJapeBa, 1976), orpaHHHHBaiOT 
accopTHMeHT B03flejiBiBaeMBix Ha hhx KyjiBTyp. B KapejiHH ochobhbimh KyjiBTypaMH Ha 
ocymeHHBix noHBax mbjimiotcm MHorojicrane 3 JiaKH: Phleum pratense , Festuca pratensis , 
Dactylis glome rata h ap., Tax xax ohh HaH 6 ojiee npHcnocoSjieHBi k aamiBiM noHBeH- 
HO-KJIHMaTHHeCKHM yCJIOBHUM. 

IIpoflyKTHBHOCTB jiyroBBix arpoiieH030B b 3 HaHHTeJiBHOH cTeneHH onpeflejiaeTCfl pasBH- 
TneM KopHeBBix CHCTeM ce^HBix TpaB. MHorojieTHHe jiyroBBie arpoueH03Bi oSpasyioT #ep- 

HHHy-OflHH H3 SHOreOXHMHHeCKHX rOpH30HTOB, B03fleHCTBya Ha KOTOpBIH HeJIOBeK H3Me- 

HaeT ycjioBHH npOH 3 pacTaHH 5 i jiyroBBix pacieHHH (PaSoTHOB, 1976). 

CipoeHHe h npocTpaHCTBeHHoe pacnoJioxceHHe KopHeBBix chctcm jiyroBBix pacieHHH 
Hpe3BBIHaHHO pa3H006pa3HBI H OnpeflejHHOTCa He TOJIBKO BHJIOBBIM COCTaBOM paCTHTeJIBHO- 
ro coo 6 mecTBa, ranoM noHBBi, ee oOecneneHHOCTBio BJiaroil h ajieMeHTaMH nHTaHHa, ho h 
KOHKypeHTHBiMH OTHOHieHHiiMH Meamy BH^aMH (Kjiann, 1961; TooMpe, 1966; 3aHKOBa, 
1980). HcCJieflOBaHHH KopHeBBix CHCTeM pacieHHH Ha TOp(})iIHBIX nOHBaX MaJIOHHCJieHHBI H 
BBinOJIHeHBI B OCHOBHOM Ha TeppHTOpHH BeJiapyCH H npH 6 aJITHHCKHX TOCyaapCTB. 

06pa30BaHHe H pa3BHTHe KopHeBBix CHCTeM HaXOAHTCH B TeCHOH 3aBHCHMOCTH OT HZJX- 
3eMHBIX HaCTeH paCTeHHH. XOTH HeSoJIBIHOe KOJIHHeCTBO BOflBI MOJKeT norJIOmaTBCH H Haa- 
36MHBIMH HaCTHMH paCTeHHH, npaKTHHeCKH BCH BO,aa H BCe MHHepaJIBHBie BemeeTBa nOCTy- 
naiOT b opraHH3M bbichihx paCTeHHH nepe3 KopHeBBie chctcmbi (CjieiiHep, 1970). 

PocT Hajl, 3 eMHBIX OpraHOB H BeJIHHHHa ypOJKaa 3aBHC«T OT pa3BHTHH H AeJITeJIBHOCTH 
KopHeii (JIanHHCKeHe, 1986; EaHTyjiHH, 1987). Hepes B3aHMoaeHCTBHe KopHeBBix CHCTeM 
npOHBJIHIOTCM TaKXCe nOJIOXCHTeJIBHBie HJIH OTpHLiaTeJIBHBie OTHOmeHHM BHJIOB B (f)HTOUeHO- 
3e. liMeioTca aaHHBie o aeTOKCHpyiomeH (JiyHKUHH KOpHeii (KypcaHOB, 1960). 
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Ha HaKormetme noA3eMHOH (J)HTOMaccw 6ojn>inoe BJiHaiiHe OKa3BiBaroT noroAHBie ycrio- 
BHa pa3Hbix jieT h arpoTexHHKa B03^eJiBiBaHHH MHorojieTHHx TpaB. B HeSjiaronpHHTHBix 
ycjiOBHHx KOJimecTBoKopHeH B03pacTaeT (rypHneBanap., 1975; 3aHKOBa, 1978; PaxTeen- 
ko h a p., 1982; YcMaHOB, MapTBiHOBa, 1987). BHeceHHe MHHepajiBHBix yAoSpemra Taxxce 
BBnBiBaeT 6ojiee hhtchchbhbih pocT no^seMHOH (JiHTOMaccBi (CbipoKOMCKaa, 1960; 3aHKO- 
Ba, EjiHceeBa, 1978; ByryxaHOB, 1990; Ko3ap, 1990). KopHeBBie chctcmbi b CMemaHHBix 
noceBax pasBHBaioTca 6ojiee moiijho, npoHHKaioT my6xce b nonBy h pacnpeAeJiaiOTca b Hen 
paBHOMepHee, hqm b oahobhaobbix (KaypoB h Ap., 1976). 3Hawrejn>HBie mMtnmwi npo- 
hcxoaht h ot roAa k roAy (PaSoTHOB, 1974), npnneM c B03pacT0M jiyra Macca KopHeii yBe- 
AHHHBaeTca (MaTBeeBa h AP-, 1971). Mhothc HccjieAOBaTejiH (HraaTeHKO h AP-, 1968; Ma- 
xapeBHH h AP-, 1968; fleMHH, 1970; KoTejiHHa, 1970; Ko3JiOBa, 1976; JIanHHCKeHe, 1986; 
floxyHaeB, 1988) OTMenaiOT, hto ocHOBHaa Macca KopHeH cocpeAOToneHa b AepHHHe, a c 
mySHHOH KOJinaecTBo noA3eMHOH (J)HTOMaccBi CHHxcaeTca. no MHeHHio K. A. KypxHHa 
(1983), pasjiHHHaa mySHHa pa3MemeHHa noA3eMHBix opraHOB b arpoueH03ax aBJiaeTca oa- 

HHM H3 (JiaKTOpOB npOAyKTHBHOCTH. 

IleJIB paSoTBI - H3yHHTB OCoSeHHOCTH (J)OpMHpOBaHHa KOpHeBOH CHCTCMBI y paCTeHHH 

nyroBBix arpoueHosoB pasHoro BHAOBoro cocTaBa, pacnpeAejieHHe KopHeii no npo^mno 
noHBBi, BJiHimne MHHepajiBHBix yAoSpeHHH Ha SnoMaccy Kopnen, a Taxxce Bjmanne onTore- 
HeTnnecKoro cocroaHHa Ha KopHeByio CHCTeMy Festuca pratensis. 


MaTepnan h MeTOAHKa 

Ha6jnoAeHna 3a pa3BHTneM KopHeBBix chctcm y pacreHHH jiyroBBix arpoueHosoB, o6pa- 
30BaHHBIX nOCeBOM MHOrOJieTHHX 3JiaKOB Ha OCymeHHOH TOp^aHOH nOHBe, npOBOAHJIHCB 
Ha Kopshhckom HaynHOM cTaunoHape HHCTHTyra Shojiothh KapejiBcxoro HaynHoro u,eHT- 
pa PAH (lOxcHaa Kapejina) b TeneHHe 1975—1988 rr. 

OS'BeKTaMH HCCJieAOBaHna cjiyxouiH: oahobhaobbic noceBBi Phleum pratense h Festuca 
pratensis ; AfiyxBHAOBOH noceB (cooTHomeHne 1 : 1) H3 Festuca pratensis h Phleum praten¬ 
se (npocTaa TpaBOCMecb); cjioxtHaa TpaBOCMecB, KOTopaa BKjnonajia b ce6a (%): Phleum 
pratense (15), Festuca pratensis (10), Dactylis glomerata (10), Alopecurus pratensis (10), 
Bromopsis inermis (5), Festuca rubra (5), Poa pratensis (10), Agrostis gigantea (5), a Tax- 
ace Trifolium pratense (25), Trifolium repens (5). noceB TpaB npoBejin jictom 1974 r. 6ec- 
noKpoBHO. HcnoAB30BaHHe TpaBOCToa AByyKOCHoe. YAoSpeHHa bhochjih b A03e P 60 K 9() (c 
10-ro roAa P 9 oK 12 o), N 45 P 6 oK 9 o h N 90 P 6 oK 90 . Ooc^opHO-KajiHHHBie yAoOpenHa h MHHepajiB- 
hbih a30T H3 pacneTa N 45 bhochjih BecHOH. flonojiHHTejiBHo N 45 bhochjih nocjie nepBoro 
yxoca. 

Ot6op oOpasuoB noAseMHOH (|)HTOMaccBi npoBOAHJica b (Jiasy Hanajia UBexeHna ceaHBix 
3JiaKOB. fljia yneTa MaccBi KopHeii b nonBe HcnojiB30Bajica mctoa bbicmok noHBeHHBix mo- 
hojihtob c noMoiHBK) 6ypa. OnpeAejianH 3anacBi noA3eMHOH (|)HTOMaccBi b BepxHeM cjioe 
noHBBi c ACJieHHeM no cjioaM: 0—6, 6—15 h 15—30 cm. noBTOpHOCTB neTBipexiepaTHaa. 
npeABapHTenBHBie Ha6jiiOAeHHa noxasajiH, hto na Top(f)aHBix nonBax my6xce hoaouibbi na- 
xothoto ropnsoHTa (25—30 cm) xopneBaa cncTeMa pacieHHH npaxTHnecKH ne npoHHKaeT. 

HoHBa ynacTKa ocymeHHaa, HH3HHHaa, TOp^anaa, ajihtcjibho OKyjiBiypHBaeMaa. Mom- 
hoctb Top^jaHOH 3ajiexcH 2.5 m. B naxoTHOM cjioe nonBBi coAepxcaHHe P 2 0 5 cocTaBJiaeT 

2.2 Mr/cM, 3 K 2 0 — 8.0 miVcm, 3 pH cojicboh 4.8, rHApojiHTHnecKaa khcjiothoctb — 

6.2 MX-3KB. Ha 1 CM 3 nOHBBI. 

BjiHanne omoreHeTHHecKoro pasBHTHa Ha (JjopMHpoBaHHe KopneBOH chctcmbi Festuca 
pratensis H3ynajiocB b noceBax 15-ro roAa xch3hh: b oahobhaobom noceBe F. pratensis , 
npocTon h cjiovKhoh TpaBOCMecax. B KaxcAOM BapHanre onBiTa samiaABmajiH 10—20 imo- 
maAOK (0.5 X 0.5 m). PacTenna F. pratensis BBixanBiBajiH h onpeAejiajiH hx B03pacxHoe co- 
croaHHe no panee onHcaiiHBiM npH3HafcaM (EpMaxoBa, 1976). Y oco6h noACHHTBiBajin xop- 
hh: SejiBie — mojioabic (oAHoneTHHe), TeMHBie — CTapbie (3- —4-neTHne) h cepBie — 2-JieT- 
HHe (MHxanjroBCKaa, 1965 no: EpMaxoBa, Ko3jiob, 1992). Ha3BaHHa pacTeHKH npHBOAaTca 
no M. JI. PaMencKOH h B. H. AHApeeBOH (1982). 


4 BoxaHH i iecKiiH >KypHan, N» 11, 2003 r. 
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Pe3yjiLTaTW h oScyataemie 


H3yneHHe noroAHHHon AHHaMnxn noA3eMHon (JmTOMaccbi arpoijeH030B pa3Horo bhao- 
Boro cocTaBa, yHHTBiBaeMon b cepe^jrae BereTaijHOHHoro ce30Ha, noKa3ajio, hto kojihhcct- 
BO KOpHeH MCHHJIOCB OT TOfla K TO^y. MHHHMaJIBHBIH 3anaC IIOfl3eMHBIX OpraHOB 6 bui Ha 
2-n roA xh3hh TpaB, npHHeM OnoMacca KopHen yBejiHHHBajiacB npn ycnoxHeHnn bkwoboix) 
COCTaBa TpaBOCTOH. Ha 3-H TOA XCH3HH KOJIHHCCTBO nOA3CMHOH (|)HTOMaCCBI B03p0CJI0 BO 
Bcex BapnaHTax onBiTa. HannHaa c 4-ro roAa xch3hh npocjiexnBaeTca 3aBHCHM0CTB 3ana- 
cob KopHeii ot cocxaBa TpaBOCTOH: b oahobhaobom noceBe Phleum pratense b KaxtAOM Ba- 
pnaHTe onBixa 3anacBi noA3eMHon (|)HTOMaccBi Majio pa3JinHaiOTca no ro^aM xch3hh. B 
AByxBimoBOH xpaBOCMecn HaOmoAaeTca yBejinneHne 3anacoB KopHen k 5-My roAy XCH3HH. B 
^ajiBHenmeM, k 9-My roAy, nponcxoAHT cHnxceHne 3 anacoB noA3eMHon (J)HTOMaccBi 3a cneT 
MHHepajiH3anHH opraHHHecxHx ocTaxKOB. B cjioxchoh TpaBOCMecH nponcxoAHT yBejinne- 
HHe 3anacoB KopHen k 9-My roAy XCH3HH bo Bcex BapnaHTax (Ta6ji. 1). 

AHajiH3npyH AHHaMHKy 3anacoB nc>A3eMHon cJjHTOMaccBi b 3aBHCHMOCTH ot bhaoboto 
cocTaBa arpoueH030B, hco6xoahmo otmcthtb, hto Ha npaKTHKe co3AaTB JiyroBon arpoue- 
H03 3ajzaHHoro bh^oboto cocTaBa npaKTnnecKn hcbo3moxcho. Yxe b nepBBie idabi XH3HH 
nponcxoAHT BHe^peHne b TpaBOCTon HeceaHBix bhaob. 3to oO'BacHaeTca HarmnneM Mnxpo- 
noHHxeHHH Ha noBepxHOCTH noHBBi, 6ojiBmen npncnoco6jieHHOCTBio a6opnreHHBix bhaob 
K H3MeHXK)mnMCH yCJIOBHHM Cpe^BI, HeM KyJIBTypHBIX, 6nOJIOrHHeCKHMH ocoSchhocthmh 
CC3HBIX BHAOB. 

B Hamnx onBixax b nepBBie toabi XH3HH xpaB bhaoboh cocTaB arpoueH030B ocTaeTca 
6 jih3khm k 3aaaHHOH BejiHHHHe (Ta6ji. 2). CocTaB oahobhaoboto noceBa noABepxeeH H3Me- 
HeHHio b 6ojiBinen Mepe, neM TpaBOCMecen. Phleum pratense BHanajie ycTOHHHBo yaepxen- 
BacTCH b cbocm noceBe, OAHaxo Ha 5-n toa xh3hh ee ynacTne b TpaBOCToe CHnxeaeTca. 
OcHOBHyio Maccy BHeApHBuinxcii bhaob Ha (J)OHe (j)occj)opHO-KajiHHHBix yAoSpeenn cocTaB- 
jixeT Festuca pratensis (10.9) n F. rubra (9.4 %), a npn BHeceHnn nojiHoro MHHepaJiBHoro 
yAo6peHna — F. pratensis (8.4) n Elytrigia repens (3.9 %). Ha 9-n ro a xch3hh ocHOBHyio 
Maccy BHeapHBinnxcfl bhaob cocTaBJiaeT E. repens n Taraxacum officinale s. 1. (cootbctct- 
bchho 15.5 n 23.8 % Ha (J)OHe PK n 37.8 n 5.1 % Ha (|)OHe NPK)/ 

B flByxBHflOBon xpaBOCMecn b TeneHne 5 JieT xch 3 Hh ceanbie bhabi cocxaBJiHiox ocHOBy 
TpaBocToa, npnneM c yBCJinneHneM BoapacTa arpoiieH030B H3MeHaeTCH cooTHomeHne cea- 
hbix bhaob b noJiB3y Festuca pratensis. Ha 9-n toa XH3HH b TpaBocxoe npeo6jiaAaK)T Cea- 
HBie bhabi. OcHOBHaa Macca BHeApHBniHxca TpaB npeACTaBJieHa Elytrigia repens n Ta- 


TABJIHI1A 1 


BjmaHHe cocTaBa TpaBocToa n yAo6peHHH Ha aanac noA3eMHon 4>HTOMaccbi 
(Hanajio ABeTeHHa AOMHHaHTOB), r/M 2 B03A-cyx. BemecTBa 


IIoceBbi 

Ao3bi a30Ta 
(kt) no (J)OHy 
^0^90 

To^bl JKH3HH TpaB 

2 

3 

4 

5 

9 

Phleum pra- 

0 

208±12 

383±79 

439± 107 

403 ±69 

405±81 

tense 

45 

214+14 

222±22 

393± 102 

330±47 

342±83 


90 ! 

- 

393±94 

305 ±40 

348±25 

476±71 

npocTaa Tpa~ 

Be3 yAo6peHHH 

— 

— 

— 

295 ±27 

264±47 

BOCMSCb 

0 

248 ±38 

276±I4 

450±87 

503±25 

416±80 


45 

258±44 

291 ±73 

323±84 

605± 111 

402±84 


90 

- 

273±86 

404±128 

517±58 

506+80 

CjioxcHaa rpa- 

Bes yAoSpeHHH 

— 

— 

— 

288^60 

259±83 

BOCMeCb 

0 

243 ±49 

465±30 

338±60 

433±83 

603 ±87 


45 

286±54 

485±45 

472± 128 

376±80 

468±77 


90 

— 

496±65 

344±95 

302±4I 

532±78 
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TAEJIHUA 2 

CoaepxaHHe ceaHiix bhaob, % ot o6meH Maccu 


IIoceBH 

Ao3bi a30Ta 
(kt) no cJ)OHy 
**60^90 

fOAM 3KH3HH TpHB 

2 

3 

4 

5 

9 

Phleum pra- 

0 

98.9 

87.8 

92.1 

74.4 

51.9 

tense 

45 

99.6 

97.2 

96.4 

85.6 

41.6 


90 

99.9 

96.4 

89.3 

84.8 

40.8 

IIpocTaa Tpa- 

Be3 yao6peHHH 

80.9 

68.9 

61.9 

30.0 

6.1 

BOCMeCb 

0 

98.7 

97.4 

97.8 

93.1 

78.7 


45 

99.2 

97.7 

97.3 

95.3 

70.2 


90 

98.9 

98.3 

99.2 

99.8 

70.5 

Cjioxoiaa Tpa- 

Be3 yao6peHHH 

98.1 

97.3 

97.0 

91.5 

68.4 

BOCMeCb 

0 

99.0 

99.1 

100 

100 

88.7 


45 

99.9 

99.9 

100 

95.6 

89.4 


90 

98.8 

100 

100 

100 

89.6 


raxacum officinale (cooxBexcxBeHHO 11.8 h 9.1 % Ha (|)OHe PK h 11.2 h 18.2 % Ha (|)OHe 
NPK). 

Bh^oboh codaB cjioxchoh TpaBOCMecH b nepBBie ro^Bi xh 3 HH 6 jih 30 k k sajiaiiHOH bcjih- 
HHHe. Ha^HHaa c 3-ro ro^a b cjioxhoh TpaBOCMecH nponcxoanx H3MeHeHHe sajraHHoro co- 
OTHomeHHa ceaHBix bhjjob, h k 9-My roay Ha 6e3a30TH0M (|)OHe ycHJiHBaexcfl pojib Festuca 
rubra (27.7), Alopecurus pratensis (19.0) h b mchbuich Mepe — Festucapratensis (6.3 %). 
Phleum pratense cocxaBjraex 33.3 %. BHe^pHBHiHeca bh^bi b ochoshom npeacxaBJieHbi 
Deschampsia cespitosa (5.1), Elytrigia repens (1.2) h Taraxacum officinale (4.3 %). B Ba- 
pnaHxax c BHecenneM nojiHoro MHHepajiBHoro yao 6 peHHa Ha 9 -h rofl xh3hh ocHOBy xpaBo- 
CToa cocTaBJiaioT Phleum pratense (25.2), Festuca pratensis (23.7) h Dactylis glomera- 
ta (25.0 %). B 3 Hawrejn>HO mchbihcm KOJimecTBe coxpaHHJiHCB Alopecurus praten¬ 
sis ( 6 . 6 ), Bromopsis inermis (3.8) h Festuca rubra (5.3 %). BHeflpHBHmecfl bhjjbi npe^~ 
cxaBJieHBi b ochobhom Elytrigia repens (2.8) h Taraxacum officinale (4.7 %). KneBepa 
npaKXHnecKH Bbinaaaiox H3 cocxaBa xpaBocxoa yxce nocjie nepBOH nepe3HMOBKH. 

HaMH npoBe^en KoppejiauHOHHBiH aHajiH3 bjihahuh cocxaBa xpaBoexoa Ha 3anacBi nofl- 
3eMHOH (})HxoMaccBi. CpaBHHBajiH SnoMaccy KOpHen h coaepxaHHe ceaHBix bhjjob b arpo- 
iieno3ax no roaaM xch3hh. KoppejiauHOHHBin majim noflXBepflHJi BjmaHHe cocxaBa xpaBo- 
cxoa Ha Maccy noaseMHbix opraHOB, npnneM HanOojiee xecHaa cbh3b tJjaxxopoB npoaBJiaex- 
ca Ha 9-ii roa jkh3hh (R = 0.96). 

EojiBinoe BjmaHHe Ha (JjopMnpoBaHHe nofl3eMHOH (JmxoMaccbi OKa3ajin yaoOpeHna. Ca- 
Moe hh 3 koc coaepxaHHe KopHen 6 buio Ha kohxpojibhbix BapnaHxax 6e3 yaoSpemm. BHe- 
ceHHe (J)oc(|)opHO-KajmHHBix yao6peHHH yBejiHHHBaex hx co^epxcaHHe Ha 152—208 kt/m 2 b 
npocxon xpaBocMccH h Ha 145—344 kf/m 2 — b cjioxhoh. Bjihahhc nojiHoro MHHepajiBHO- 
ro yaoOpeHHa (NPK) xaxace ycHJiHBaex pocx KopHefi, npHHeM oho npoaBJiaexca no-pa3HO- 
My b 3aBHCHMOCxn ox B03pacxa arpoueH030B. Tax, Ha 2-h rofl xchshh bhccchhc N 45 no cpaB- 
HCHHX) c 4>ohom P 60 K 90 npHBCJio k yBejiHHeHHK) 6H0MaccBi KopHen b noceBe Phleum praten¬ 
se Ha 6 kt/m , 2 b npocxon xpasocMecn — Ha 10 kt/m, 2 a b cjioxhoh — Ha 43 kt/m. 2 B 
cpeflHeM 3a 4 ro#a naOjnofleHHH b noceBe Phleum pratense Macca nofl3eMHbix opraHOB 6bma 
caMOH bhcokoh b BapwaHxe c (J)oc(|)opHo-KanHHHi>iMH yaoSpeHHaMH, a b xpaBocMecax — 
Ha (|)OHe N 45 PBHeceHHe .aonojiHHxejiBHon #03bi N 45 hcckojibko CHHxeano 3anacbi xop- 
Hen. 

C yBejiHHeHHeM Bospacxa TpaBocxoa Ha 9-h tor xchshh xpaB cooxHOHieene xopHeBOH 
Maccbi no BapnaHxaM onbixa HCCKOJibKO pa3JiHHajiocb. B o^hobh^obom noceBe Phleum pra¬ 
tense h npocxon xpaBOCMecH yBeJinnHJiacb Macca xopHen b BapnaHxax N 90 P 6 oK 9 o no cpas- 
HeHHio c P 60 K 90 , a b cjtoxchoh xpaBOCMecH no-npexHeMy sanacbi KopHen Bbirne b Bapnauxe 
6es a30XHoro yjjoOpenna. 
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KoppejraijHOHHBiH aHajiH3 noKa3aji, hto bjihhhhc MHHepanBHBix yao6peHHH Ha xopHe- 
Byio cHCTeMy npoaBjraeTca c yBejiHHemieM B03pacTa arpoijeH030B: Ha 5 -h tor xobhh 
R = 0.77—0.87; Ha 9-h — R = 0.95—0.96. 

XapaKTep pa3MemeHHH no^eMHoii c{)HTOMaccBi no mySHHe noHBBi HMeeT SojiBinoe 
3HaneHHe b npoijecce nmamvi pacTeHHH. Ha ocymeHHBix 3eMJiax KopHeBBie chctcmbi mho- 
rojieTHHx TpaB OTpacTaiOT BCJie# 3a CHHxeHHeM ypoBim noHBeHHO-rpyHTOBBix bo#. H3yne- 
Hue pa3BHTHH KopHeii ceHHBix TpaB paflHOHHAHKaTOpHBiM MeTOflOM noxa3ajio, HTO Han6o- 
Jiee aKTHBHaa nacTB xopHeii Ha Topc^HHHKe cocpeaoToneHa b cjioe 0 — 30 cm (Tomhh, He- 
nypHOB, 1975). JIoKajnnaumo xopHeii b BepxHHX cjiosx noHBBi M. C. IIIajiBiT (1950) 
oS'BACHJieT 6ojiee bbicokhm ee njioaopoaneM, H. 3. Ctbhkob (1964) — xopomen aspaijHeii 
h MeHBHiHM coaepxcaHHeM yrjieKHCJioro ra3a. Ha ocymeHHBix Top(|)5iHHxax sto moxcct 6bitb 
CBH3aHO Taxxce c hh3khmh TeMnepaTypaMH noHBBi, HeGjiaronpmiTHBiMH bojjhbim pexcHMOM 
h ra30BBiM cocTaBOM noHBeHHoro B03ayxa (Chhbxcbhh, 1985). 

Haum HCCJieaoBaHmi noxasajin, hto MaxcHMajiBHaa nofl3eMHaa c{)HTOMacca cocpeaoTO- 
neHa b BepxHeM, aepHOBOM ropH30HTe noHBBi. Tax, Ha 3 —6-h to^bi xch3Hh b o^hobhaobom 
noceBe Phleum pratense b cjioe noHBBi 0—6 cm HaxoflHTca 59.4—85.6 % no,H3eMHOH (|jh- 
TOMaccBi, b npocTon TpaBocMecH — 43.0—85.0 %, b cjioxhoh TpaBOCMecn, cocroameii H3 

BepxOBBIX H HH30BBIX 3JiaKOB, 62.1—88.1 %. C yBeJIHHeHHeM B03paCTa TpaBOCTOfl H npH 

BHeceHHH a3OTH0ro yao6peHna xojihhcctbo xopHeii b BepxHeM cjioe noHBBi yBejmnHBaeTca 
(pnc. 1—3). 

B 3TOM xce onBiTe b oahobh^obom noceBe Festuca pratensis , npocTon h cjioxchoh Tpa- 
BOCMecax Ha 1 5-h tor xch3hh TpaB 6 buio H3yneHO pa3BHTHe xopHeBBix CHCTeM F. pratensis b 
3aBHCHMOCTH OT B03paCTHOrO COCTOSHHa, ypOBHa MHHepaJIBHOrO nHTaHRSI H COCTaBa TpaBO- 
ctoh (b Tex BapnaHTax, TRt oHa coxpaHHjiacB). Kax noxa3ajiH HCCJieflOBaHHa, b H3yneHHBix 
(})HTOHeH03ax cooTHomeHne B03pacTHBix rpynn HeHononynaimii (IJII) F. pratensis 6buio 
H pe3BBinaHHO cxoflHO. B coxpaHHBinHxca UJ1 npeo6jia^ajiH CTapBie reHepaTHBHBie pacTe- 
HHa, noHTH noBCioay 6 buih cy6ceHHjiBHBie, 3aHHMaiomHe, xax npaBitno, BTopoe MecTO b 
U n. CeHHjiBHBie pacTeHna HaiifleHBi tojibxo b cjioxchoh cmcch Ha c})OHe P 60 K 9() h b hhctom 
noceBe Ha (|)oHe P 60 K 9 o. Cpe#HeB03pacTHBie reHepaTHBHBie oco6h coxpaHHjiHCB jmuib b He- 
xotopbix BapnaHTax. Bee DJI — CTaperomne. 

BBuia H3yneHa oxopeHeHHOCTB no6era h oco6h F. pratensis. AHajiorHHHaa pa6oTa pa- 
Hee npoBe^eHa b ecTecTBeHHBix neH03ax noiiMBi p. YrpBi (EpMaxoBa, 1972) npn cpe^HeH 
HHTeHCHBHOCTH HCn0JIB30BaHH5I H B nOHMe p. OXH npH BBICOXOH HHTeHCHBHOCTH HCHOJIB- 

30BaHH5i (EpMaxoBa, 3KyxoBa, 1985). 

B ycjioBHax KapejiHH oco6h F. pratensis 3HaHHTejiBHO pa3JiHnajiHCB no HHCJiy xopHeii. 
HanGoJiBHiHe cpe^HHe 3HaneHHa nncjia xopHeii OTMeneHBi y cpe#HeB03pacTHBix reHepaTHB- 
HBIX paCTeHHH B npOCTOH CMeCH npH N 4 5 P 9 oK 12 o H B CJI05KHOH TpaBOCMeCH npH N 90 P 9 oK 12 o, y 
CTapBix reHepaTHBHBix oco6eii — b npocTon TpaBOCMecn npH N 45 P 9 oK 12 o. Cy6ceHHjiBHBie 
OCo6h HMeJTH HaH6oJIBHiyK) OxopeHeHHOCTB B npOCTOH CMeCH Ha (|)OHe N 90 P 90 K 12 0 , HaH- 
MeHBmyio — b cjioxchoh npn P 90 K 120 . OxopeHeHHOCTB cy6ceHHjiBHBix ocoSeii 3HanHTejiBHO 
HHxce reHepaTHBHBix (pnc. 4). 

OxopeHeHHOCTH oco6eii h oxaeJibHBix no6eroB y F. pratensis He coBna^aiOT. HanGojiB- 
rneii oxopeHeHHOCTBio no6eroB OTJiHnaiOTCfl CTapBie reHepaTHBHBie oco6h b o^hobh^obom 
noceBe h b cjioxhoh TpaBOCMecn, npn P 90 K 120 (13 h 9 xopHeii Ha no6er cooTBeTCTBeHHo). B 
apyrax BapnaHTax onBiTa hhcjio xopHeii y oco6eii 3Toro B03pacTHoro cocTOHHHa hccxojibxo 
M eHBme, ot 5 ro 7. Y cpe,aHeB03pacTHBix reHepaTHBHBix pacTeHHH no cpaBHeHHio co era- 
pBiMH reHepaTHBHBiMH 6onee HH3Xoe hhcjio xopHeii Ha no6er — 5—7 b pa3HBix BapnaHTax. 

Y cy6ceHHJiBHBix pacTeHHH Ha (J)OHe HH3Xoro nncjia xopHeii b oco6h OTMeneHa cpaBHH- 
TenBHO BBicoxaa oxopeHeHHOCTB OT^ejiBHbix noOeroB, oco6eHHO b hhctom noceBe, Ha c^OHe 
P 90 K 120 h b npocTon TpaBOCMecn b BapnaiiTax c BHeceHHeM riojiHoro MHHepanBHoro y^o6- 
peHHH (pnc. 5). 

Bo Bcex BapnaHTax onbiTa OojibmHHCTBO xopHeii TeMHbie (CTapBie). B npocToii CMecn 
Ha (|)OHe P 90 K 120 , N 90 P 90 K 120 h b cjioxchoh TpaBOCMecn Ha (|)OHe P 90 K 120 y CTapbix reHepaTHB¬ 
HBix oco6eii oflHOJieTHHX xopHeii 6ojibme, neM AByneTHHx, b ocTajibHbix BapnaHTax Hao6o- 
poT (pnc. 4). 
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Phc. 1. BepTHKajibHaa cTpyKTypa rio,a3eMHOH 4>HTOMaccbi noceBOB Phleum pratense. 

P60K90, 2 — N45P60K90, 3 — N90P60K90. a — 3-h, 6 — 4-ii, e — 5-ii, z — 9-h roaw xch3hh. IIo och a6cijHCC 
nacw noa3eMHOH cjjHTOMaccbi, %; no och opaHHaT - ropH30HTbI, CM. 




1 




Phc. 2. BepTHKajibHaa cTpyKTypa nofl3eMHOH (jjHTOMaccw noceBOB npocTOH TpaBocMecH. 

1 — P60K90, 2 — N45P60K90, 3 — N9oP6oK9o^ a — 3 -h, 6 — 4 -h, e — 5 -h, z — 9 -h ro^bi xh 3 hh. IIo och a6cimcc — 3a- 
nacbi nofl3eMHOH <f)HTOMaccbi, %; no och opaHHaT — ropH30HTti, cm. 
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Phc. 3. BepTHKajiBHaa cTpyKTypa no^3eMHOH ^JHTOMaccw noceBOB cjioxhoh TpaBOCMecH. 

1 — P60K90, 2 — N45P60K90, 3 — N90P60K90. a — 3-h, 6 — 4-h, e — 5-h, z — 9-h roati hoohh. Flo och a6cimcc — 3a- 
naci.1 nofl3eMHOH <j[r*TOMacci>i, %; no och opaHHaT — ropH30HTM, cm. 
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Phc. 4. BjnwHHe ueHOTHHecKHx ycjioBHH h MHHepajibHbix yflo6peHHH Ha KopHeByio cncTeMy Festuca 
pratensis , cpeflHee hhcjio xopHen Ha l oco6b. 

A — cpeflHeB03pacTHwe reHepaTHBHwe pacTeHiw, E — cTapwe reHepaTHBHwe pacTeHHa, B — cy6ceHHji&Hwe pacTeHiw. 1 — 
oflHOBHflOBOH noceB, 2 — npocTaa TpaBOCMecb, 3 — cjioxHaa TpaBOCMecb. a — P90K120, 6 — N45P90K120, « — N90P90K120. / — 

6ejiwe KopHH, II — TeMHbie, III — cepwe. 

CxoflHaa OKOpeHeHHOCTb no6era y Festuca pratensis (9 H3 13 KopHeii) Ha 3 -h h 
4-h roflbi HHTeHCHBHoro nojib30BaHH^ 6buia h Ha noHMeHHbix Jiyrax p. Okh, b to Bpem xax 
Ha KOHTpojie OHa 3HanHTejibH0 Bbime (19 KopHeii). B noiiMe p. Yrpbi Ha ceHoxocax oko- 
peHeHHOCTb cTapoii reHepaTHBHOH oco6h b cpe^HeM 9—13, Ha ceHOKocHO-naerOHmHbix 
yroflbHx — 30, Ha nacTOnmax — 35 KopHeii. OKOpeHeHHOCTb no6era MeHiuiacb b 3aBH- 
chmocth ot nopjmxa h B03pacTa no6era h BapbHpoBajia b cpenHeM ot 4 y noOeroB 1-ro ro^a 
2KH3HH no 30 y noOeroB 3-ro rona, b najibHeiimeM OHa cHHXcajiacb. CooTHomeHHe KopHeii 
no B03pacTy 3aBHceno ot B03pacTa no6era: y MOJionbix noOeroB b ochobhom Mononbie xop- 
hh, y CTapbix — CTapbie. 

Ha Kop3hhckoh HH3HHe y F. pratensis cpe#H BereTaTHBHbix noOeroB npeo6jianaiOT mo- 
Jioflbie, He HMeiomHe eme KopHeii hjih HMeiomHe Majioe hx hhcjio. IIonpo6HO cTpyKTypa 
noOeroB h KopHeii Ha no6erax pa3Horo B03pacTa He H3ynajiHCb. IIpeoOjianaHHe CTapbix 
KopHeii KOCBeHHO CBHAeTejibCTByeT o tom, hto y oco6h ecTb MHorojieTHHe no6era h mhoto 
neHbKOB (ph30haob) ot OTMepmnx noOeroB c tcmhumh kophhmh. CaMbie xpynHbie CTapbie 
reHepaTHBHbie pacTeHHa F. pratensis oOHapyxceHbi b npocTOH TpaBOCMecn c Phleum pra- 
tense. Y hhx 6buio caMoe BbicoKoe hhcjio KopHeii b npocTOH CMecH Ha cjDOHe ^P^K^o- 
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Phc. 5. BjiiwHHe ueHOTHHecKHx ycjioBHH h MHHepajibHbix yAo6peHHH Ha KopHeByio cncTeMy Festuca 
pratensis , cpe^Hee hhcjio KopHeft Ha 1 no6er. 

A — cpeflHeB03pacTHwe reHepaTHBHwe pacTemw, E — crap&ie reHepaTHBHwe pacTeHHH, B — cy6ceHmiLHLie pacTeHna. 1 — 
OAHOBHflOBOH noceB, 2 — npocTaa TpaBocMecb, 3 — cnoxHaa TpaBOCMecb. a — P90K120, 6 — N45P90K120, s — N90P90K120. 


BblBO^bl 

1. B JiyroBtix arpoijeH03ax pacieima pa3BHBaioT MomHyio KopHeByio CHCTeMy. Ochob- 
Haa Macca KopHeii (ot 43.0 no 88.1 %) cocpe^OToneHa b aepHHHe Ha my6HHe 0—6 cm. 

2 . HapacTaHHe 3anaca no#3eMHOH cjjHTOMaccbi HaH6ojiee hhtchchbho vmtT b nepBbie 
ro^Bi 2KH3HH TpaBoeroa. 3aTeM 3TOT npouecc 3aMe,miaeTca. 3anac KopHeii c B03pacT0M Tpa- 
BOCToa h noa BJinaimeM MHHepajibHbix yaoSpeHHH yBejiHHHBaeica He3HawrejibHO, hto 
CBPmeTeJIbCTByeT O flOCTaTOHHO HHTeHCHBHOH MHHepaJIH3aiJ[HH paCTHTeJIbHbIX OCTaTKOB Ha 
ceaHOM Jiyry. 

3. rioceBbi TpaBocMeceii npeBoexo^aT o^HOBimoBOH noceB no 3anacaM no#3eMHOH (Jjh- 
TOMaccbi. B TpaBOCMecax 9-ro ro/ia >kh3hh HaOjnoaaeTca TecHaa KoppejiaijHOHHaa 3aBHCH- 
MOCTb OnoMaccbi KopHeii h cociaBa TpaBOCToa (R = 0.90—0.96). 
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4. YMepeHHBie jjo3h mhhcpbjibhbix yao6peHHH CTHMyjiHpyioT pocT nojj3eMHOH (Jjhto- 
MaccBi. BjiHHHHe y«o6peHHH Ha 3anac KopHen yBeJiHHHBaeTca c B03pacT0M TpaBocToa. 

5. Bo Bcex BapnaHTax 6ojibihhhctbo KopHen y Festuca pratensis TeMHBie (cTapBie). B 
npocTOH CMecH Ha (f)OHe P 9 oK 12 o, NgoP^K^o h b cjiojkhoh TpaBocMecn Ha (f)OHe P 9 oK 120 oa- 
HOJieraHX KopHCH 6oJiBHie, hcm jjByjieTHHX, b ocTajiBHBix BapnaHTax Hao6opOT. 

6. OKopeHeHHOCTB cpe.i*HeB03pacTHBix h CTapBix reHepaTHBHBix oco6en F. pratensis 
6bUIH MaKCHMaJIBHBIMH B npOCTOH TpaBOCMeCH Ha (f)OHe P 9 oK 12 o H N 45 P 9 oK 12 o. OKOpeHeH- 
hoctb cpeflHeB03pacTHBix reHepaTHBHBix oco6en BBime, hom CTapBix reHepaTHBHBix h cy6- 
CeHHJIBHBIX. 
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SUMMARY 

The forming of root systems in meadow agrocoenoses on a drained peat soil in the Southern Ka¬ 
relia was studied. It is shown that about 88 % of root mass was concentrated in turf, on the depth 
0—6 cm. The most intensive growth of root systems takes place in the first years of the life of 
agrocoenoses. The weight of roots is higher in polydominant communities, than in the agrocoenoses 
sowed by a single herbaceous species. Moderate doses of mineral fertilizer stimulate the growth of 
roots. The influence of fertilizers on the mass of roots increases with the age. The roots of 3—4 year 
predominate in the structure of root system of Festuca pratensis. The quantity of roots of F. pratensis 
was maximal in the two-species mixtures of F. pratensis and Phleum pratense . 
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IIpHBeAeHM pe3yjibTaTbi Mop^ojioro-aHaTOMHMecKoro Hccjie^oBaHHa rnio^a h ceMeHH y Cyphia bulbosa h Cy- 
phia sylvatica ( Cyphiaceae ). BbiflBJieHbi ocoOchhocth cTpoeHHX nepmcapirag, onpe^eJiHiomHe npoHHoeTb ruiofla 
H o6i>HCHaK)iinie MexaHH3M ero BcxpuBaHHa. CeMeHHaa xoxypa TpexcjioHHaa, no-BHflHMOMy TecTajibHaa, pa3JiH- 
naeTca y 2 bh^ob CTpoeHHeM 3K30TecTH — oHa Hepejibe<j3Hafl, HexHOceTHaTaa y C. bulbosa h pejibe^JHaa, rpy- 
6o-HHeHCTaa y C. sylvatica. 

KjnoneBbie cjioBa: iuioa, nepHKapnHil, cmiepeHXHMa, ceMX, TecTa, Cyphia , Cyphiaceae. 

CeM. Cyphiaceae , Bxojtamee b nopanoK Campanulales , pacnpocipaHeHO b ioxuioh h 
TponHHecKOH Ac|)pHKe; ceMencTBo MOHOTHnHoe, npencTaBJieHHoe po^OM Cyphia (60 bh- 
jxob) (TaxTajUKBH, 1987; Takhtajan, 1997). HeMHoronHCJieHHbie HCCJieflOBaHim, nocBameH- 
Hbie H3yHeHHio Mop^ojiorHH iiBeTKa, 3aB«3H h 3pejioro iuiona y npenciaBHTeneH 3Toro pona 
(De Candolle, 1839; Baillon, 1882; Schohland, 1890, 1894; Marloth, 1932; Thulin, 1978; 
TaxTajumiH, 1981; Bamps, Malaisse, 1986), noxasajiH, hto iuioh $opMHpyeTC5i Ha ocHOBe 
ueHOKapnHoro nmeues, cocToamero H3 2 iuiohojihcthkob. 3aB5i3b ot nojiyHHXHeH no no- 
jiyBepxHen, 2-rHe3jmaH; b KaxmoM rae3fle pa3BHBaioTca MHoronHCJieHHbie ceMH3anaTKH. 
ILlOJlbl MHOrOCeMRHHbie JIOKyJIHUHflHO-CenTHIJHflHbie KOpo 60 HKH, BCKpbIBaiOmHeCS ^By- 
m a, pa3nejieHHbiMH HajiBoe, CTBOpxaMH. HamenKa ociaeTca npH ruionax. H3yneHHe Mopcfio- 
JIOrHH CeMRH BbIHBHJIO pa3JIHHH5I B HX CTpOeHHH Mexmy BHJjaMH H n03BOJIHJIO pa3fleJIHTb 
BHflbi Cyphia Ha 2 rpynnbi no $opMe ceMaH, HajiHHHio hjih OTcyrcTBHio xpbuia, pejibe(|)y 
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noBepxHOCTH (Thulin, 1978). OflHy rpynny cocTaBJixiOT ceMeHa OBajibHOH c|)opMbi, yiuio- 
meHHbie b AopcHBeHTpanbHOM HanpaBJieHHH, CHaOxeHHbie urapoKHM KpbuiOM, h c Hepejib- 
e(|)HOH noBepxHocTbio; apyryio — ceMeHa iirapoKooBajibHon, yrjioBaTOH (jiopMbi, 6e3 xpbi- 
Jia h c rpy6o-5iMHaTOH noBepxHocTbio. OOHapyxceHbi Taxxce h npoMexcyTOHHbie (|)opMbi. 

flaHHbie 06 aHaTOMHnecKOM CTpoeHHH iuio^a h ceMeHH po#a Cyphia OTcyTCTByiOT. IJenb 
HacToamero HeejieAOBaHHx — BocnojiHHTb stot npo6eji. 


MaTepnaji h MeTOAHKa 

ITrioflbi h ceMeHa 6buiH nojiyneHbi H3 EoTamraecxoro My3ea EoTamraecxoro HHCTHTyra 
hm. B. JI. KoMapoBa PAH (C.-IIeTep6ypr). HccjieAOBaHbi rep6apHbie o6pa3ijbi 3pejibix iuio- 
AOB h ceMSH Cyphia bulbosa Berg, h C. sylvatica Eckl. et Zeyh. HccjieAOBaHHe npoBOAHJiH 
no o6menpHHXTon rjul cbctoboh MHKpocKonHH MeTo^HKe c noMombio MHKpocKonoB Cyta- 
val h Amplival. 


Pe3yjibTaTw h o6cy*AeHHe 

Iljioflbi Cyphia bulbosa h C. sylvatica — xopoOonxH (pnc. 1, 1; 3, 1), BcxpbiBaromHeca 
xax jiOKyjmuHzmo, Tax h cenTHHH.nHO AByMx pa3AejieHHbiMH HaABoe CTBopxaMH, t. e. 4 no- 
nycTBopKaMH; npn rniofle coxparoieTCx Hamenxa, xoTopax c hhm cpacTaeTca. OHa oxpyxca- 
eT ocHOBaHne rniofla ro ero cepeAHHbi. Hamenxa nojiyccfiepHHecxax, c 5 3y6naMH, maAxaa, 
c 10 pejibe(|)HbiMH, nacTO aHacTOM03HpyiomHMH MexcAy co6on xanixaMH, H3 hhx 5 npoAOJi- 
xcaioTcx b 3y6ubi. 

Y C. bulbosa ihioa 7.5 — 8.5 mm an., 3.5 — 4.0 mm b AHaM., cjierxa ynnomeHHO XHije bur- 
Hbin, 3aocTpeHHbin Ha annKajibHOM xoHije, niaAKHH, CBeTJio-KopnHHeBbin; y H3yneHHbix 
HaMH o6pa3uoB BexpbiBaHHe Ha nojiycTBopKH orpaHHneHO tojibko annxajibHOH nacTbio 
roiOAa (pnc. 1, 1 — 4). nepnxapnHH CTBopox TBep^bin, MHorocjioiiHbiH (pnc. 1, 5, 6). Ero 
HapyXCHblH CJIOH, nO-BHflHMOMy, 3K30KapnHH, npeflCTaBJieH XJieTXaMH, HMeiOmHMH TaOjIHT- 
naTyio (|)opMy; ctchxh kjictok TOHKne, 3a HCKmoneHneM HapyxHOH nepHXJiHHajibHOH ctch- 
kh, KOTopax yTOJimeHa; paAnajibHbie ctchxh H3BHjiHCTbie. CpeAHHHax nacTb nepHxapniw, 
no-BEWHMOMy, Me30KapnHH, o6pa30BaHa 2 THnaMH TxaHen: HapyxcHax — 2— 3 cjioxmh He- 

,D[H(|)(|)epeHHHpOBaHHbIX TOHKOCTeHHbIX, Ta6jIHTHaTOH (|)OpMbI KJieTOK; BHyTpeHHXX-MHO- 

rocjioHHon CKJiepeHXHMon, npHAaiomen unoRy TBepAOCTb. OcHOBHax nacTb kjictox cxne- 
peHXHMbi opneHTHpoBaHa nonepex npoAOJibHOH och rnio^a. Kpaa nojiycTBopox o6pa30BaHbi 
3HanHTejibHbiMH rpynnaMH cxjiepeHA, opHeHTHpoBaHHbiMH npoAOJibHO, no sthm rpynnaM h 
npoHCxo^HT padpecxHBaHHe Ha nonycTBopxH. HeOojibimie rpynnbi (h 3 5—7 xjieTOx) TaxHX 
xce npoaojibHO opHeHTHpoBaHHbix cxjiepeHA HHorAa BCTpenaiOTca b cepeAHHe nojiycTBopox. 
Taxoe CTpoeHHe 3X30xapmw h Me30xapmra HaOjnoAaeTCx baojib Been ctbopxh. BHyrpeHHxx 
nacTb nepHxapnnx, no-BHAHMOMy, sHAOxapnHH, npeACTaBJieHa xpynHbiMH, tohxoctchhbi- 
mh xjieTxaMH, o6pa3yiomHMH pbixjiyio, ho AOCTaTOHHo npoHHyio, 6ejioro ijBeTa TxaHb, xo- 
Topax 3anojiHxeT nonTH bcio BHyrpeHHioK) nacTb ctbopxh (pnc. 1, 2 — 4). 

B xaxcAOM H3 AByx rae3A C. bulbosa Ha oceBOH imaijeHTe o6pa3yiOTCH ot 2 #o 7 ceMXH 
(pnc. 1, 2— 4). Ohh Mejixne (2.0—2.2 mm ot., 1.5 — 1.7 mm mnp.), CBeuio-xopHHHeBoro 
HBeTa, OT XJIHHOBHJ^HOH, CXCaTOH C 60 X 0 B (|)OpMbI (pHC. 2, la — le), flO JiaAbeBHAHOH, 
cmnocHyTOH b AopCHBeHTpajibHOM HanpaBJieHHH (pnc. 2, 2a — 36). C a^axcnajibHOH CTopo- 
hh ceMH Bbinyxjioe (ot BbiTXHyTOH ao OBajibHOH (jiopMbi), 6yrpHCTo-pe6pncToe (pnc. 2, la , 
2a , 3a); c aOaxcnajibHOH — 2—3-rpamioe (pnc. 2, 16 , le , 26 , 36); noBepxHOCTb ccmxh He- 
pejibe(J)Haa, HexcHOceTnaTaa. CeMeHa HMeiOT y3xyio, He BcerAa 3aMeTHyio oxaHTOBxy; OHa 
xoporno BbipaxceHa Boxpyr annxajibHOH h 6a3ajibHOH nacTen ceMeHH h xyxce no 6oxaM, rAe 
HHorAa npepbiBaeTCX (pnc. 2, la , 16 , 2a —5). Py6nnx He BbWBJiaeTCx. nocne HaMOxaHHX ce¬ 
MeHH pe6pa Ha ero aSaxcnajibHoii CTopoHe TepxioT ymoBaTocTb h CTaHOBXTca 6onee imaB- 
hbimh, jiynuie 3aMeraa oxaHTOBxa (pnc. 2, 3a , 36). 

CeMeHHax xoxcypa C. bulbosa 3-cjiOHHax, bhahmo TecTajibHax; MexaHHnecxHH cjioh 
npeACTaBJieH shaotcctoh; b oxpanHe h pe6pax Ha aSaxcnajibHoii CTopoHe hhcjio cnoeB ce- 
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Phc. 1. CTpoeHHe iuioaa h nepHKapriHfl Cyphia bulbosa. 

1 — o6iiihh bhu, BCKpMBaiomerocji ruioaa b name^Ke, 2 — npoflOJi&H&iH pa3pe3 ruio^a, neperopoflKa c roiaijeHTOH, 3 — nojioBHHa 
3Toro ruiofla, rae3fla c ceMeHitMH, 4 — npoaojitiitiH pa3pe3 ruioaa nepe3 o6a rae3aa, 5 — nonepe^HWH cpe3 nepHKapima 
nojiycTBopKH, 6 — (J)parMeHT nepHKapraw npH 6oji&iiieM yBenHHeHHH. M3 — Me30KapnHH, nij — rmaixeirra, c — ceMH, u — 
Haiue*iKa, 3K — 3K30KapnHH, 3H — snaoKapnHH. MacurraSHaa JiHHeiiKa: 1—4 — 0.1 cm; 5,6 — 0.02 mm. 


MeHHOH Koxypti yBenHHHBaeTCH 3a cneT kjictok Me30TecTbi (pnc. 2 , 4 — 8 ). 3K30Tecia 06 - 
pa30BaHa KpynHbiMH, iuiockhmh KJieTKaMH (c noBepxHOCTH nojinroHajibHOH cfiopMbi, 6e3 
MexcKJieTHHKOB); CTeHKH TOHKHe, HapyxcHaa nepHKJiHHajibHaa cieHKa noKpbua e^Ba 3aMeT- 
hoh KyTHKyjioii; pa^HajibHbie ctchkh pacxoAflTca no cpeAHHHOH imacraHKe. IlojiocTb KJie- 
tok npo3paHHaa, c peAKHMH KpynHbiMH KamniMH Macna h mcjikhmh, 6 ecnop^onHO pacno- 
JioxceHHbiMH, TeMHbiMH BKjnoHeHH^MH, BepoHTHo TaHHHaMH. Me30Teda coctoht H3 Kpyn- 
HblX nJIOCKHX, TOHKOCTeHHbIX, HaCTO C HeHCTKO pa3JIHHHMbIMH oGoJIOHKaMH, KJieTOK. 
Ctchkh o6pa3yiOT AJiHHHbie, HHoryja BeTBHCTbie, tohkhc BbipocTbi, BAaiomHeca b npo3pan- 
Hyio nonocTb. BHyrpeHHHH 3HAOTeerajibHbiH cjioh ceMeHHOH Koxcypbi coctoht H3 6 onee 
MenKHX KJieTOK, b njiaHe nojinroHajibHOH (£opMbi, 6e3 MexKJieTHHKOB; kjictkh coAepxaT 
TaHHHbi, KOTopbie npe^cTaBjieHbi KpynHbiMH yzyiHHeHHbiMH hjih OKpymbiMH, HHor^a Jiona- 
CTHblMH o6pa30BaHH3MH, oGbIHHO 3anOJIHJIK)mHMH UeHTp KJieTKH (pHC. 2 , 6 — 8 ). TaHHHbi 
TaoKe nponHTbiBaiOT tohkhc CTeHKH. OKpaHHa ceMeHH c(|)opMHpoBaHa cmhtmmh KJieTKa¬ 
MH Me30TecTbi, KOTopaa ynacTByeT h b o6pa30BaHHH pe 6 ep (pnc. 2 S 4 , 5 ). 3K30TecTa, no- 
Kpbmaiomaa cHapyxcn OKpaHHy h pe 6 pa, h aHAOTeera, noACTHJiaiomafl hx H3HyTpn, Taxne 
xce, Kax h b ocTajibHon Haora ceMeHH. 

y C. sylvatica rmoA 5.0 mm aji., 5.0 mm b AnaM., mapoBHAHbiH, raaAKHH, KopHHHeBoro 
ixeeTa; BCKpbraaHHe Ha nojiycTBopKH nponcxoAHT ao cepeAHHbi ruiOAa, OKpyxceHHoro na- 
meHKOH (pnc. 3, 7). IlepHKapnHH ctbopkh oneHb tojictmh h TBepAbiH. 

OnpeACJiHTb hhcjio ceMjm b me3Ae y C. sylvatica He yAaaocb H3-3a toto, hto b HarneM 
pacnopaxceHHH 6buia 1 nycTan KopoGoMKa h BbicbinaBuiHecii H3 Hee ceMeHa. CeMeHa Meji- 

KHe, 1.5-2.7 MM AJl., 1-1.5 MM IHHp., TeMHO-KOpHHHeBOTO IJBeTa, no (^OpMe OT BblTHHy- 

Tbix, GecnopHAOHHO peGpHCTbix, ao rpyGoinapoBHAHO-OBanbHbix, MHororpaHHbix 
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Phc. 2. CipocHHe ceMCHH Cyphia bulbosa . 

1,2 — o6uxhh bh# ppyx cyxMx ceMXH c pa3Hux cropon: c a^aKCHaribHOH (la), aOaKCiianLHOH (16) h c6oKy (le), c aaaxcHajisnoH 
(2a) h a6aKCHariLHOH (26); 3 — o6m«H bha HaMo^eimoro ceMeim: c a^aKcuajiLHOH (3a) n a6aKCHajn»HOH (36) CTOpon; 4 —5 — 
cpe3M ceMeim: npoaontutiH (4) h nonepeHHun Ha ypoBHe ceMsmonen (5); <J>parMeimj: 6 — npoaoJi&Horo h 7 — nonepeqworo 
cpe30B ceMeHHOH Koxypti; 8 — KJieTKH ceMeHHOH Koxypu c noBepxHocni. M3m — Me30Tecra, o — oxaHTOBKa, sum — 3K30Tecra, 
and — aHflocnepM, 3 H.m — aHflOTecra. MacuiTa6Haa JiHHeiixa: 1 — 36 — 0.1 cm; 4,5 — 0.3 cm; 6—8 — 0.02 mm. 


(3—5 rpaHen), b pasHOH cTeneHH ymiomeHHbix (pnc. 3, 2a — 6); noBepxHocTb ceMirn penb- 
ecfmaa, HHeHCTO-HM^aTaa, py6HHK He3aMeTHMH. V MHororpaHHtix ccmhh a^aKCuajitnaa 
CTopcma, no-BTOHMOMy npe^CTaBJieHHaH Han6ojibmeH rpaiibio, bbidm^ht c;ia6o pe6pncTOH 
y cyxHx ceMflH (pnc. 3, 3a) h 6ojiee pobhoh y HaMoneHHbix (pnc. 3, 4a, 5, 6), hmcct no 
xpaio y3Kyio, xopoino 3aMeTHyio OKaHTOBKy (pnc. 3, 3a — 6). 

CeMeHHaa xoxcypa C. sylvatica , bh^hmo TecTajibHaa (aoo-, SHflo-TeerajibHaa); b OKpan- 
He n HexoTopbix pedpax Ha a6aKCHajibHon CTopoHe hhcjio cnoeB ceMeHHOH KO^ypw ysejm- 
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Phc. 3. CTpoeHHe iuiojia h ceMeHH Cyphia sylvatica. 

I — o6uihh bha BCKpMBiuerocst ruiofla b HamenKe; 2 — o6ihhh bha cyxoro ceMeHH c paaHwx ctopoh (2a, 26)\ 3 — o6iuhh bha 
cyxoro ceMeHH: c aAaxcHajibHOH (3a) h aSaKCHantHon (36) ctopoh; 4 — oGujhh bha HawoMCHHoro ceMeHH: c aAaxcHanbHOH (4a) h 
a6aKCHajii>HOH (46) cxopon; 5, 6 — cpe3bi ceMeHH: npoAOJibHbiH (5) h nonepenubra Ha yporae nmoKOTHJW (6); 7,8 — cjjparMeHTM 
cpe3o» ceMeHHOH Koxcypti: npoAOJibHoro (7) h nonepeqiioro (8); 9 — mieiKH ceMemioK Koacypw c noBepxnocTK. 06o3HaqeHHa Te 
xe, hto h Ha pwc, 1, 2. Macmta6HaH JiHHeiiKa: 1 — 46 — 0.1 cm; 5,6 — 0.3 cm; 7—9 — 0.02 mm. 


*niBaeTC£ 3a cmct joiexoK Me30xecxbx (pile. 3, 5— 9). 3ooxecxa npeflCxaBJiena KpyriHbiMH, 
XUIOCKHMH, JIHH30BH#HOH (|)OpMI,I KJieXKaMH; C nOBepXHOCTH OHH OBaJIbHblC, C MC3KKJICXHM- 
KaMH. Hapyxoiafl nepHKJiHHajibHaa CTenKa kjictkh tchkoh, rxoKpbixaa e^Ba 3aMeraoH KyTH- 
icyjioM; BH^peiiHHs nepiiKJiiiHajiBHa^ n pajmajiBHBie ctchkh yrojimcHBL IIoJiocTb kjictkh 
co^ep^cHT TaHHHbi b bhjic mnpoKoro KOJibiia no ee nepucfiepHH, a TaKace KpyriHbix n Men- 
khx o6pa30BaHHH b ueHTpe. Me30Tecxa cocxonx H3 KpynKMX, iuiockhx b ruiaHe nojraro- 
najibHOH (f»opMbi KJiexoK, c tohkhmh creiiKaMH, oSpasyxomMMH Hexxibie juiKHHbie, nacTO 
BexBHcxbie yTOJimeHH^, BjiaxomHeea b upospanHyio noJiocxb kjictkh. BnyxpeHHHH 3imo- 
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TeCTaJIBHBIH CJIOH CCMCHHOH KOXypBI o6pa30BaH IUIOCKHMH B IUiaHe OBaJIBHO-nOJIHrOHaJIB- 
HOH (|)OpMBI (6e3 MeXKJieTHHKOB) KJieTKaMH; CTeHKH TOHKHe, np03paHHBie. IlOJIOCTB KJieTKH 
IfCJIHKOM 3anOJIHCHa BKJIIOHeHHeM TBHHHOB. OKpaHHa CCMCHH CC|)OpMHpOBaHa CMHTBIMH 
KJieTKaMH Me30TecTBi, hhcjio cjioeB nocJiejmen yBejiHHHBaeTcn TaKxce h b HeKOTopBix pe6pax 
rpaHefi (pnc. 3, 5, 6 ). OrpoeHHe sootcctbi, noKpBiBaiomeH sth o6pa30BaHHH cHapyxn, h 
SHaoTecTBi, no^CTHJiaiomeH hx H3HyrpH, Taxoe xe, KaK h BOKpyr ocraJiBHOH nacTH ceMeHH. 

y o 6 ohx H3yneHHBix bhjiob simocnepM coxpaHHeTcn b 3peJioM ceMeHH (pnc. 2, 4 , 5; 3,5, 
6 ). 3anacHBie BemecTBa npe/jCTaBjieHBi 6 cjikom h mcjikhmh KamiHMH Macjia; Ha rpaHHue c 
aapo^BimeM, me kjictkh SHjfocnepMa TepniOT nejiocTHocTB, Macjia o 6 HapyxeHBi b Bime 
KpynHBix KanejiB. 

3apcmBiniH ojiHOTHnHBie, oceBBie, npnMBie, nanoHKOBHjiHBie, ;iH(|)(|)epeHnHpoBaHHBie Ha 
nmoKOTHJiB-KopHeByio ocb h 2 y3KHe ccmhaojih; nonenKa He BBipaaceHa (pnc. 2, 4 , 5; 3, 5, 
6 )\ 3anacHBie BemecTBa npencTaBjieHBi 6 ejiKOM. 

TaKHM o6pa30M, y 060 HX BH^OB CTBOpKH KOpo 6 oHKH COCTOHT B OCHOBHOM H3 CKJiepeHtf, 
HTO o 6 eCneHHBaeT HX npOHHOCTB H O&BHCHHeT JIOKyjIHUHJIHO-CenTHIfHJIHBIH MeXBHH3M 
BCKpBIBaHHH KOpo 6 oHKH nyTeM paCXOXmeHHH CTBOpOK H paCKaJIBIBaHHeM HX B CBOK) one- 
pe/jB Ha 2 nacTH no npo/jojiBHo opneHTHpoBaHHBiM cKjiepenjiaM. HajiHnne CBoeo6pa3HOH 
TKaHH, pbixjioh, ho ^ocTaTOHHo npoHHOH, noxoacen Ha neHonriacT, 3anojiHHK>meH nonTH 
bck) BHyrpeHHiOK) nacTB ctbopkh, bo3mojkho npeiiHTCTByeT 6 BiCTpoMy BBicBinaHHio ccmhh. 
3to co3jiaeT ycjioBHH jyin hx jjopa3BHTH5i. 

06a HCCJie/joBaHHBix BHjia pa3JiHnaK>TCH no mop^ojiothh ceMHH. Mop^onornnecKHe 
npH3HaKH BapBHpyioT h b npe/jejiax BHjia. OopMa ceMHH, cocTOHHHe h pa3Mep oKpaHHBi, xa- 
paKTep noBepxHocTH y C. bulbosa h C. sylvatica He no3BOJiHK)T oTHecTH hx hh k 1 -h, hh ko 
2 -h rpynne npefljioHceHHBix paHee (Thulin, 1978); ohh, bhjihmo, 3aHHMaiOT npoMeacyroH- 
Hoe nojioaceHHe. 

KneTKH 3K30TecTBi onpejjejiHiOT xapaKTep noBepxHocTH ceMeHH — HepejiBec|)HBiH, 
HexHoceTnaTBiH y C. bulbosa h pejiBec|)HBiH, rpy6o ceTnaTBiH, hhchctbih — y C. sylvatica. 
IIpoHHocTB ceMeHHOH KoxcypBi o6ecneHHBaK>T BBicoxinne TaHHHBi, o6HapyxeHHBie b shjio- 
TecTe y C. bulbosa h SHjjoTecTe h 3K30TecTe y C. sylvatica. KneTKH, o6pa3yiomHe shjio- 
TecTy, pa3JiHnaiOTCH y o 6 ohx bhjiob (|>opMOH, cTpoemieM kjictohhbix ‘ctchok h (|)opMOH Ta- 
hhhobbix BKjnoneHHH. Me30TecTa (|)opMHpyeT y3Kyio oKpaHHy, ysejiHneHHe KOJinnecTBa ee 
cnoeB o 6 bihho npoHcxojiHT b pe6pax. 

OrpaHHneHHoe kojihhcctbo o6pa3ifOB h oTcyrcTBHe bo3moxchocth HccnenoBaTB iuio^bi 
h ceMeHa b pa3BHTHH He no3BOJiHJiH tohho HjieHTH(|)HijHpoBaTB npoHcxoxmeHHe CJIOeB ne- 
pHKapnHH H ceMeHHOH KOXCypBI. 
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SUMMARY 

The results of fruit and seed anatomic and morphological investigation of two species Cyphia 
bulbosa Berg, and C. sylvatica Eckl. et Zeyh. ( Cyphiaceae) are presented. The structure of pericarp 
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was discovered, which defines the fruit durability and explains the mechanism of its dehiscence. The 
morphological structure of seeds is various. The seed coat has 3 layers, it is evidently testal; the two 
species differ in the exotesta structure: non-raised and scarcely reticulate in C. bulbosa ; and raised 
and coarsely reticulate in C. sylvatica. 
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B apKTHHecKoii Ch6hph HabnioaaeTCji bbicokhh nojiHMOp4>H3M Mop({)onorHHecKHX npH3HaxoB y npeaciaBH- 
Teneii poaa Papaver L. Jins BbiHCHemw npHHHH HeobbiHHoro MHoroo6pa3na (fiopM MaxoB Ha ceBepe HKyran 6buio 
npOBeaeHO cnennajibHoe KapHOTaxcoHOMHHecKoe HCCJieaoBaHHe. B pe3yjibTaTe H3yneHH5[ jioicajibHbix nonyjuitHH 
b HH30BbHX p. JleHbi 6buiH BbiHBJieHbi HOBbie KapnonornHecKHe pacbi y Papaver nudicaule (2n = 70), P. pulvinatum 
(2n = 56), P. paucistaminum (2n = 56). fleKaiuioiwiaH (c 2n = 70) nonyjuitHa P. nudicaule BbweJieHa b ocobyio 
pa3H0BH,5H0CTb P. nudicaule subsp. commune Turcz. var. riparia Petrovsky var. nova. XapaxTep Mop({)OJiorHHe- 
ckhx npH3HaKOB h BbicoKHH ypoBeHb iuiohahocth y pacTeHHH HecKOjibKHX noKaubHbix nonyjumHH P. nudicaule h 
P. pulvinatum no3BOJiaioT npe,anonaraTb hx rabpimHoe nponcxoxaeHHe. BbicKa3biBaeTca npeanonoxeHHe, hto 
paiiOH HH30BHH p. JleHbi flBJUieTCfl TeppHTopneH HHTeHCHBHoro 4>opMOo6pa30BaHHjj npeflCTaBHTeneH po,aa Papa¬ 
ver. 

KjiiOHeBbie cjiOBa: Papaver , nonHiuiOHflHbie paflbi, KapHonornnecKHe pacbi, BHaoo6pa30BaHHe. 

Yxce .zyiHTejibHoe Bpem BbicoKonoJiHMopc|)HbiH Bim Papaver nudicaule L. npHBjieKaeT 
BHHMaHHe HccjieaoBaTejieH MHoroo6pa3HeM (|)opM h pac. 06ihhphlih h chjilho pacnjieHeH- 
hlih apean P. nudicaule CBimeTejibCTByeT o cjioxchoh hctophh 3Toro JiyroBO-CTenHoro 
BHwa. Oco6lih HHTepec npe^cTaBJiRioT nonyjumHH P. nudicaule H3 oKpaHHHbix nacTeii ero 
apeana. B cBoe Bpe\ta A. H. TojiManeB (1960) o6paTHji BHHMaHHe Ha CBoeo6pa3He nonyjia- 
HHH pacTeHHH P. nudicaule H3 hh3obhh p. JleHbi Ha ceBepe ^KyTHH, BKJiioHaiomeH caMbie 
pa3Hoo6pa3HLie (|)opMbi, b tom HHCJie HMeiomne pim, npH3HaK0B cnOnpcKoro apKTHHecKoro 
BH/ja P. pulvinatum Tolm. Abtopli hmcjih bo3moxchoctl npoBecTH KapHOJiorHHecKoe h 
TaKCOHOMHHecKoe H3yneHHe 6ojilihoh cepnn pacTeHHH, othocrihchcr hmchho k hhxchc- 
jieHCKOH nonyjiaiiHH, h HaOjiKmaTb 3Ty nonyjumHio b npHpo^e. Ilpn orpoMHOM pa3Hoo6pa- 
3HH (|)0pM H IHHpOHaHIHeM flHana30He H3MCHHHBOCTH Ha CpaBHHTeJIbHO He6oJILIHOH TeppH- 
TopHH y mhothx pacTeHHH P. nudicaule npocJiexcHBaiOTCR b ochobhom KOMOnHaitHH npn- 
3HaKOB 3 TaKCOHOB: P. nudicaule L., P. angustifolium Tolm. h P. pulvinatum Tolm. 
YHHTLiBaa, hto HMeHHo b 3tom panoHe ^KyTHH apeajibi 3 ynoMHiiyTbix bh,ziob conpHKaca- 
I0TCR, HaJIHHHe paCTeHHH C npOMexeyTOHHbIMH npH3HaKaMH MOXCeT 6bITb CJieaCTBHeM ra6- 
pn/lH3auHH. B cbr3h c TaKHM npeanoJioxceHHeM 6buio npeanpHHRTO KapnoJiorHHecKoe H3y- 
neHHe o6pa3itoB pacTeHHH, co6paHHbix b hh3obbrx p. JleHbi h npeflCTaBJDHomux hcckojib- 
ko Mopt|)oJiorHHecKHx BapnaiiHH KOMiuieKca P. nudicaule s. 1. Bbuin Taxxce HCCJieflOBaHbi 
o6pa3E[bi jx pyrax bh^ob MaKOB, npoH3pacTaioiiiHX b otom paiioHe h Ha conpeflejibHbix Tep- 
pHTOpHRX. Pe3yJIbTaTbI nO^CHeTOB XpOMOCOMHbIX HHCeJI H HJIOH/lHOCTb HCCJie^OBaHHblX 06- 
pa3UOB npHBo^Tca b Ta6jiHue. 

1-r cepHfl o6pa3itOB H3 20 pacTeHHH, co6paHHbix b hh3obbrx p. JleHbi, 0Ka3ajiacb npea- 
CTaBjieHHOH .aeKaiuioH.ziaMH c hhcjiom xpomocom 2n = 70. Cne^yeT otmcthtb, hto ,ao no- 
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*lHCJia XpOMOCOM H IUIOHflHOCXb y HCCJieflOBaHHbIX 06pa3U0B MaKOB CeBepHOH UlCyXHH 


Ha3BaHHe Btma 

HoMep 

o6pa3ua 

Thcjio 

xpomocom, 2n 

IljIOHflHOCTb, 

x — 7 

MecTo c6opa 
o6pa3UOB B HH30BMLX 
p. JleHM 

Papaver nudicaule 

SH-84-11 

70 

lOx 

noc. Kiociop 

L. subsp. com- 

SH-84-23 

70 

lOx 


mune var. ripa- 

SH-84-22 

70 + 7B 

lOx 


ria Petrovsky 

SH-84-02 

70 

lOx 

C. HexypoBKa 


SH-84-03 

70 

lOx 



SH-84-04 

70 

lOx 



SH-84-05 

70 

lOx 



SH-84-06 

70 

lOx 



SH-84-07 

70 

lOx 



SH-84-27 

70 

lOx 



SH-84-26 

70-112 

lOx—I6x 

Ydbe p. CaxTaHbi 


SH-84-08 

70 

lOx 



SH-84-09 

70 

lOx 



SH-84-10 

70 

lOx 



SH-84-18 

70 

lOx 

Ycxbe p. Hybyxyjiax 


SH-84-19 

70 

lOx 



SH-84-20 

70 

lOx 



SH-84-25 

70 

lOx 



SH-84-21 

70 + 4B, 84, 105 

lOx, 12x, 15x 



SH-84-13 

84 

12x 

YcTbe p. ATbipxaH 

Papaver paucista- 

SH-00-03/16S 

56 

8x 

Ycibe p. ApaHracxax 

minum Tolm. et 

SH-00-108 

56 

8x 

Ycxbe p. OroHbep-IOpax 

Petrovsky 

SH-00-109 

56 

8x 


SH-00-110 

56 

8x 


Papaver pulvina¬ 

SH-84-12 

56 

8x 

Ycxbe p. Hejierep 

tum Tolm. 

SH-84-14 

56 

8x 

Ycxbe p. OroHbep-IOpflx 

subsp. lenaense 

SH-84-15 

56 

8x 

Tolm. 

SH-84-16 

56 

8x 



SH-84-17 

56 

8x 



SH-00-02/05S 

56 

8x 



SH-00-121 

56 

8x 

BMocxanuMH Hopflen- 





niejibA 

Papaver stuben- 

SH-86-02 

42 

6x 

P. HHa, noc. Ycxb-Kynra 

dorfii Tolm. 






cjie,ijHero BpeMeHH b ceBepHOH A3 hh He oTMenajiHCb pacTeHHfl P. nudicaule co ctojib bbico- 
KHM HHCJIOM XpOMOCOM. CpeflH HHX 6oJIbIHHHCTBO COCTaBJIflIOT paCTCHHfl, COBMCmaiOIHHe 

npH3HaKn CH6HpcKoro P. angustifolium , BOCTOHHocH6HpcKoro P. pulvinatum h boctohho- 
CH6HpcKo-MOHrojibCKoro P. nudicaule. PacTCHPta 3Toro Tuna xapaKTepn3yi0TC5i uobojibho 
nJIOTHBIMH ^epHOBHHaMH C MHOrOHHCJieHHLIMH IipflMOCTOflHHMH HBCTOHOCaMH H KpynHbIMH 
HBeTKaMH. B 6oJibiHHHCTBe cjiynaeB hbctkh hmciot acejiTyio oKpacxy, y 2 o6pa3ijoB OTMene- 
hbi xpeMOBbie HBeTKH h 1 pacTeHHe oKa3ajiocb c opaHxceBo-po30BbiMH HBeTKaMH. Taxyio 
ace opaHxceBo-po30Byio oKpacxy hbctkob mli Ha6jno^ajiH y 84-xpoMocoMHoro pacreHHfl 
P. nudicaule (o6pa3eu N° SH-84-13). Y hcckojilkhx pacTeHHH stoh cepHH oTMe^eHa xopo- 
uio BbipaxeHHaa coMaTHHecKaa nojiHiuioH^Hfl, xor^a b TKaHHX KopeiiiKOB o^HOBpeMeHHo 
Ha6jiioaajiHCb KjieTKH c 2n = lOx = 70, 2n = 12x = 84, 2n = 15x = 105 h ^aace c 
2n = 16x = 112. IIpHMeHaTeJibHOH b stom othohichhh MoxceT CHHTaTbca napa uccjieflOBaH- 
HLIX HaMH o6pa3HOB, pOCIHHX IIO COCeflCTBy H MOp(|)OJIOrHHeCKH COBCpUICHHO HfleHTHHHLIX 
(N» SH-84-26 h SH-84-27). B TKaroix npopocTKOB ceMMH nepBoro o6pa3ija BCTpenaiOTca 
KJieTKH, HaCHHTLIBaiOmHe OT 70,50 112 XpOMOCOM, Tor^a KaK y BTOporO pacTeHHH HeM3MCH- 
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ho oTMenarcocfc b KJieTKax tojibko 2n = 70. Ot Bcex ocTajitHMx H3ynaBiiiHxc5i pacTeHHH sth 
2 3K3eMIUIflpa OTJIHHaiOTCH OHeHB MeJIKHMH H OHeHfc CJia6o OnymeHHBIMH (nOHTH tojibimh) 
Kopo6oHKaMH, HanoMHHaiomHMH TaxoBBie y npn6aHKajiLCKoro BH^a P. nudicaule var. leio- 
carpum Turcz., a Taxace oneHB mcjikpimh ceMeHaMH. 

BjiH3Koe po^cTBo 3thx /jByx pacTeHHH HecoMHeHHO. OieHB bo3Moxho, hto 06 a o6pa3- 
ua npoH3oiiuiH ot e^HHoro po^HTejiBCKoro pacTeHHa, ho coMaTHHecxaa nojiHimoHflHii pea- 
JiH30BajiacB jihihb y nepBoro o6pa3ija. 

H3yneHHe HHacHejieHCXOH nonyjnmHH P . nudicaule , k xoTopon othochtch HCCJie^OBaH- 
HBie HaMH 7 0-xpoMocoMHBie pacTeHHa, b 6ojiee uinpoKOM o6i»eMe — c npHBJieneHHeM Bcex 
HMeioH^HxcH repOapHBix MaTepnajiOB — noxa3ajio, hto Hapn^y c ynoMHHaBHiHMHca TojiMa- 
neBBiM (1960) (|)opMaMH P. nudicaule , otjihhhbimh ot P. nudicaule subsp. commune h 
P. nudicaule subsp. gracile, b paiioHe k ceBepy ot noc. Kiociop no deperaM p. JleHBi h ee 
npHTOKOB nOCTOHHHO H B 3HaHHTeJIBHOM XOJIHHeCTBe BCTpeHaiOTCH pacTeHHH, npaKTHHeCKH 
HeoTJiHHHMBie ot npHdaHxajiBcxoro P. nudicaule subsp. commune Turcz. TaxHM o6pa30M, 
mbi MoxceM CHHTaTB ycTaHOBjieHHBiM (|>axT npHcyTCTBHa P. nudicaule subsp. commune b hh- 
30BB5IX p. JleHBi. 

HtO KacaeTCH HCCJieflOBaHHBIX HaMH 70-XpOMOCOMHBIX pacTeHHH, TO 60 JIBHIHHCTBO H3 
HHX OTJIHHaeTCH OT THnHHHOH (J)OpMBI 3T0T0 nOflBHfla ftJIHHHBIMH HepeiHXaMH J 1 HCTBCB (hC- 
peflxo npeBBimaiomHMH no ,miHHe iuiacTHHxy JiHCTa), y3KHMH, chjibho pacnjieHeHHBiMH jx o- 

JIHMH JIHCTa, Hepe^KO-6oJiee KOpOTKHMH nBUIBHHKaMH H (|)OpMOH flHCXa KOpobOHKH, Ha- 

noMHHaiomeH TaxoByio y P. pulvinatum Tolm. YwrBiBaH, hto stot THn pacTeHHH BCTpena- 
eTca b panoHe tojibko Ha deperoBBix Bajiax h necHaHO-rajienHBix Teppacax noiiMBi, hx 
MOXHO paCCMaTpHBaTB KaK y3KO JIOKaJIH30BaHHyiO pa3HOBH,aHOCTB. 

P. nudicaule subsp. commune Turcz. var. riparia Petrovsky var. nov. — A forma ty- 
pica*var. commune petiolum foliorum longioribus, lobis foliorum angustioribus saepe plus 
dissectis, antheris plus brevioribus, discus capsulorum plus latioribus differt. 

Typus: Jakutia borealis, districtus Bulunensis, in vicinitate pagi Czekurovka, ad ri- 
pam dextram fluminis Lena, 5 VIII 1984, N 84-29. V. Petrovsky, T. Plieva (LE, cum iso- 
typo). 

TnnoBOH o6pa3eu, xpaHamHHCH b Tep6apHH EHH PAH (LE), HMeeT 3 THxeTxy: 

«n a p a t h n (paratipus): ilxyrcxaa ACCP, HHatHee TeneHne pexn JleHBi, OKpecTHocTH 
cena HexypoBxa, dacceim pexn CaxTaHBi, Ha ocBinH y cxan, 5 VIII 1984, N° 84-29, 
B. B. IleTpoBCKHH, T. B. ILmeBa. (LE)». 

Moamo npe^nojioxHTB, hto ^exaruiOHjiHaa pa3HOBHjD(HOCTB (2n = lOx = 70) P. nudicau¬ 
le B03HHKJia b pe3yjiBTaTe rHbpmumuHH 84-xpomocomhbix pacTeHHH (12x) P. nudicaule c 

56-XpOMOCOMHBIMH ( 8 x) paCTCHHaMH JjpyTHX BHflOB MBKOB, npOH3paCTaiOmHX B 3TOM paHO- 
He Ha Tex xe SKOTonax, hto h P. nudicaule (cm. TadjiHuy). 

2-a cepua pacTeHHH BKjnonaeT b ceba 7 oktoiuioh^hbix obpa3ijoB (2n = 8 x = 56). 3 th 
pacTeHHa b ochobhom oTjmaaiOTca ot 70 -xpomocomhbix donee hh 3 kopocjibimh, othctjihbo 
H3BHJIHCTBIMH HJIH npHnOflHHMaiOmHMHCa IJBeTOHOCaMH, OHeHB mnpoKHMH JienecTKaMH H 
3aMeTHo donee kopotkhmh xopobonxaMH. 

IlepeHHCJieHHBie bbiihc otjihhh5i, a Taxace xapaxTepHBie %jisl oxtoiuioh^hbix pacTeHHH 
MeHBmee hhcjio tbihhhox, donee xpynHBie hbuibhhxh, ysxoJiaHijeTHaa c|)opMa jihctobbix 
cemeHTOB, cbjinacaiOT sth 56-xpoMocoMHBie o6pa3UBi cxopee c P. pulvinatum h P. angusti- 
folium , HeacejiH c mccthoh paeon P. nudicaule. 

CpaBHeHHe paccMaTpHBaeMBix HaMH oxtoiuioh£hbix pacTeHHH c rep 6 apHBiMH obpa3ija- 
mh MaxoB H3 hh30bhh p. JleHBi, xpaHamnxca b TepbapHH (LE), no 3 BOJiaeT oTHecTH Bee 
56-xpoMocoMHBie 3X3eMiuwpBi MaxoB x TaxcoHy, xoTopBiH 6 bui onncaH TojiManeBBiM 
(1975) xax P. pulvinatum subsp. lenaense. 

CneflyeT otmcthtb, hto y thhoboh pacBi P. pulvinatum subsp. pulvinatum , pacnpocTpa- 
HeHHOH Ha TaiiMBipe, Ha ceBepo-BOCToxe ^[xyTHH h Ha HyxoTxe, nonTH Ha BceM npoTaace- 
hhh apeana HaMH Heo^HoxpaTHo onpe^eJiajiocB hhcjio xpomocom 2n = 28 (XyxoBa, IJeT- 
Pobcxhh, 1971, 1980, 1985). JIhihb b HecxoJiBxnx cjiynaax — Ha TaiiMBipe h Ha o-Be BpaH- 
rena — 6 buih otmchchbi pacTeHHa c 2n = 5x = 35 (^CyxoBa, IleTpoBCXHH, 1985). 
OHeBHWHo, 3 th neHTaiuioH^HBie pacTeHHa HMeiOT radpH^Hoe npoHcxoac^eHHe. BepoaTHOH 
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poflHTejibCKOH napofi Taxnx pacTeHHH MorJiH 6 bitb P. pulvinatum c 2n = 28 h P. lapponi - 
cum subsp. orientate c 2n = 6x = 42. 3th 2 BH#a Hepe/jxo npoH3pacTaiOT no coce^cTBy. 

HHxcHejieHCKaa nonyjnmHfl BHma, oTHeceHHaa k P. pulvinatum subsp. lenaense, hmcct 
2n = 8x = 56. npencTOHT bbihchhtb, He nBjraeTcn jih HHatHeneHCxaa paca aBTonojimmoH#- 
hbim npoHSBo^HMM P. pulvinatum s. str. He ncxmoueHO, hto oxTonnoHflHaa paca P. pulvi¬ 
natum HMeeT rn6pHaHyK) npnpoay, ho b tbkom cjiynae eme npe^cTOHT bbihbhtb BTopyio hc- 
xoflHyio (|)opMy Maiea. Pa/j MaxpoMop(|)onorHHecxHX npH3HaKOB ((|>opMa jihctobbix nnacTH- 
hok, pa3Mep uBeTKOB, xapaKTep onymeHHn) cSjiHxtaeT oxTonnommbie pacTeHHH c 
npoH3pacTaiomHM b 3tom ace paHOHe bhjiom P. angustifolium Tolm. O/maxo ijHToreHeTH- 
uecxne h KapHOJioraHecKHe ^aHHbie no 3TOMy TaxcoHy oTcyrcTByioT, h B03MoatHoe ynacTHe 
nocJie^Hero Buna b reHe3nce P. pulvinatum subsp. lenaense moxcho jihuib npennonaraTb. 
ITo-BH^HMOMy, HeKOTOpyiO 5ICHOCTB B 3T0M BOnpOCe MOXteT BHeCTH KapHOJIOrHHeCKOe HC- 
cneflOBaHHe P. angustifolium , Mopt|)onorHHecxH 6 jih3koto xax k P. pulvinatum, Tax h x 
P. nudicaule. 

Apean P. pulvinatum subsp. lenaense HHrne He conpHxacaeTcn c (|)parMeHTaMH apeana 
ranoBoro no^BH.aa P. pulvinatum subsp. pulvinatum h, BepoaTHo, HHatHeneHcxHH no/jBH# 
pa3BHBaeTC5i ubtohomho ot THnoBoro BHna yace npononatHTenbHoe Bpem. CpaBHeHne xa- 
pnoTnnoB 3thx flByx Mopc|)OJioro-reorpa(|)HHecxHX pac MoaceT npojiHTb cBeT Ha reHe3nc ox- 
TOnJIOH^HOH pacbl. 

Eme ojwy cepHio cocTaBJunoT 4 o6pa3ija MaxoB, xoTopbie no cbohm MaxpoMopc|)onorH- 
necxHM npH 3 HaxaM nonatHBi 6 bitb, 6e3ycJi0BH0, oTHeceHbi x apxTHHecxoMy BH#y P. paucis - 
taminum Tolm. et Petrovsky, BCTpenaiomeMycfl b chOhpcxoh Apxraxe ot TaHMbipa ,ao Hy- 
xotxh. Ho b oTJiHune ot uyxoTcxnx pacTeHHH P. paucis taminum, xoTopbie, xax npaBHJio, 
5 IBJI5HOTC5I aexaruioH^HbiMH h HMeiOT 2n = lOx = 70 (XyxoBa h ,ap., 1973; 3KyxoBa, fleTpoB- 
cxhh, 1985, 1987), pacTeHHH HHatHeneHcxon nonyjiHijHH stoto Buna oxa3ajiHCb oxtoihioh- 
flaMH c 2n = 56. 

H3BecTHo, hto apean P. paucistaminum chjibho pacnneHeH, h cooTBeTCTBeHHo sbojiio- 
ixwl nonyjiauHH Ha xaamon H3onHpoBaHHOH uacTH apeana jjobojibho .miHTejibHbin nepnofl 
npOHCXO^HT B HeO/JHHaXOBBIX yCJIOBH^X. EcTeCTBeHHO, HTO HaJIHHHe pa3HBIX XapHOJIOTHHe- 
cxhx pac y P. paucistaminum MoaceT 6 bitb pe3yjibTaTOM aBTOHOMHOH sbojhouhh xapHOTH- 
noB b oT^ejibHbix uacTHX apeana. O^Haxo anbTepHaTHBOH MoaceT 6 bitb npe/jnonoaceHHe o 
rnOpH^HOH npnpone o/jhoh H3 /jByx xapnonorHHecxHX pac. THOpH/moe npoHCxoataeHHe 
MoaceT npe^nojiaraTbca xax juisl oxtoiuiohotbix, Tax h win flexaimoHtfHBix pacTe^nn. 
56-xpoMOcoMHaa paca Moma B03HHXHyTb b pe3yjibTaTe rn6pHWH3auHH 70-xpomocomhbix 
pacTeHHH P. paucistaminum c 42-xpomocomhbimh pacTeinniMH P. lapponicum subsp. ori¬ 
entate Tolm. B to xe BpeMa caMa nexarmopmHan paca (2n = lOx = 70) Morn a B03HHXHyTb 
npn ra 6 pHnH 3 auHH P. lapponicum subsp. orientate (2n = 6x = 42) c nyxoTcxo-3ananHoaMe- 
pHxaHCXHM TaxcoHOM P. macounii Greene subsp. discolor (Hult.) Randel (2n = 4x = 28) c 
nocnenyiomHM ynBoeHneM uncna xpoMocoM b xapnoTnne. Kaac^oe H3 sthx npennonoace- 
hhh MoxceT 6 bitb npoBepeHO nccnenoBaHneM h cpaBHeHneM xapnoranoB obcyayjaeMBix 
TaXCOHOB H HX B03M0XCHBIX npe^XOB. 

HecoMHeHHbm HHTepec npe^cTaBnneT H3yneHHbiH hbmh o6pa3en Maxa H3 oxpecTHo- 
CTen noc. YcTb-Kyura (b HHxtHeM TeneHHH p. 35hbi), HMeiomHH 2n = 42. 3th pacTeHHn ob'b- 
enHHnioT b ce6e npH3Haxn ronbuoBO-TyHnpoBoro P. microcarpum DC. (2n = 14) h hhxhc- 
neHexoH nexannoH^HOH pacbi P. nudicaule (2n = 70). KpynHbiMH xcenTbiMH nBeTxaMH, 
npHHHMaiomHMH opaHxeByio oxpacxy npn BbicbixaHHH, h npHypoueHHocTbio x iuc6hh- 
ctbim MecToobHTaHHnM 42-xpoMocoMHbie pacTeHHH cbnHxcaiOTcn c P. microcarpum subsp. 
czekanowskii (Tolm.) Tolm., a (|)opMOH nncTbeB, pa3MepaMH nBeTOHocoB, nbuibHHxoB, 
nnonoB, cna6biM onymeHHeM h oOiijhm ra6nTycoM ohh, HecoMHeHHo, cxo^hbi c HHxtHeneH- 
cxhm P. nudicaule. no (|)opManbHbiM npH3HaxaM sth pacTeHHn b o6meM cooTBeTCTByiOT 
npHBonHMOMy bo «Onope CCCP» xpaTxoMy onncaHHio P. stubendorfii M. Pop. (nonoB, 
1937). 3xonornn h reorpac|)Hn stoto TaxcoHano chx nop HenocTaTonHo BbincHeHa. B npen- 
BapHTenbHOM nopanxe mbi othochm H3yneHHBie HaMH 42-xpoMocoMHbie pacTeHHH hmchho 
x P. stubendorfii. Y stoto BH/ja onHaxt^bi yxte 6 buio OTMeueHo 2n = 42 Ha BocToxe flxyraH 
(^PCyxoBa, IleTpOBcxHH, 1985). 
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BbiHBjieHHe b HH30BB5ix p. JleHLi nonymimra 3 bhujob MaKOB, y KOTopbix o6HapyxeHbi 
HOBbie KapHOJiorHHecKHe pacbi, no3BOJiaeT npe^nojioxcHTb, hto, bo3Moxho, hmchho b stom 
paiioHe MomH B03HHKHyTb, pa3BHTbC5i h coxpaHHTbCH HOBbie (|)opMbi, no5iBHBmnec5i ciioh- 
TaHHO hjih b pe3yjibTaTe raOpmimaLiHH yxe cymecTByiomHX bhujob mbkob. 

ITpe^JiaraeMbie Bepcrni raOpH^Horo npoHcxox^emta HexoTopbix H3 sthx hoblix 
c|)opM — noxa sto jihihl pa6onne nmoTe3bi, Tpe6yiomne npoBepKH coBpeMeHHbiMH ijhto- 
reHeTHnecKHMH h MOJieKyjiapHbiMH HccjieaoBaHiwMH. He3aBHCHM0 ot Toro, xor^a 3Ta 
npo6jieMa 6yaeT pa3pemeHa, (JiaKT aKTHBHoro (J)opMoo6pa30BaHH5i b HHXHejieHCKHX nony- 
JiMiiHiix MaxoB 3acjiy)KHBaeT BcecTopoHHero h npHCTajibHoro paccMOTpeHHii. O^Ha H3 ue- 
JieH HacToameH nydiiHKamra — npHBJienb BHHMaHHe k stoh npo6jieMe. 
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SUMMARY 

High morphological polymorphism of Papaver species was recorded in the Arctic Siberia. A spe¬ 
cial caryotaxonomic investigation was carried out to reveal the causes of an unusual diversity of pop¬ 
pies in the northern Yakutia. New caryologic races of Papaver nudicaule (2n = 70), P. pulvinatum 
(2n = 56) and P. paucistaminum (2n = 56) were found as a result of study of their local populations in 
the Lower Lena River. Decaploid (2n = 70) population of P. nudicaule was distinguished as a special 
variety, P. nudicaule subsp. commune Turcz. var. riparia Petrovsky, var. nova. The morphological 
features and a high polyploid level of P. nudicaule and P. pulvinatum plants in several local populati¬ 
ons suggest their hubrid origin. The Lover Lena is supposed to be an area of intense speciation in the 
genus Papaver. 
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Nordhagen’s recommendation to classify habitats according to the Central European method of 
floristic-sociological phytosociology, has been tested for the Norwegian red-listed vascular plants, by means of 
developing the socio-ecological values, similar to Ellenberg’s Zeigerwerte, linking the species to higher syntaxa 
of Norwegian vegetation types. 

Altogether 356 red-listed species were assigned to syntaxa, and their threat categories in terms of IUCNcodes 
were given in the database. In the sorted list the higher number of species shows that the habitat types with the 
were: 1. communities on sand/shallow soil, meadows and heaths in the lowland (94 taxa); 2. communities in and 
along shores of freshwater (61), and 3. communities of weeds in arable land and ruderal places (51). 

Key words: Norwegian red list, vascular plants, habitat classification, syntaxa, socio-ecological values. 

Red lists have been given much attention in Norway, both as a basis for surveying bio¬ 
diversity and as a tool for fulfilling international obligations. In the Norwegian Red List 
1998 [NRL], taxa are listed and sorted according to the IUCN categories of threat. The 
Norwegian flora of vascular plants comprises 1195 native species, and approximately 580 
introduced and established species. In addition a great number (app. 1000) have been intro¬ 
duced occasionally once or several times. Apart from the main list oLnative taxa, the NRL 
comprises introduced and established species, endemics, apomicts as well as species on in¬ 
ternational red lists. The NRL give keyword for the habitats (in Norwegian levesteder) and 
main threats (Direktoratet..., 1999 [DN 1999]). 

Red lists are of importance for national and international conservation of global biodi¬ 
versity. For the international understanding of red lists a shared, accepted (or at least accep¬ 
table) nomenclature is necessary. This concerns both taxa and biotope types. In addition to 
the responsibility for internationally listed species, any nation has a responsibility for its 
own populations, and a contribution to the global biodiversity. On this background the ter¬ 
minology in the NRL of is commented. 

In the last decennia not only taxa, but also the vegetation types have been red-listed 
in national and international projects (European Commission, 1999; Fremstad et Moen, 
2001 ). 


Nordhagen’s recommendation 

Nordhagen’s opinion on the habitat classification was «Die von den mitteleuropaischen 
Forschern benutzten lateinischen Verbands- and Ordnungsnamen (mit der Endung-ion, 
bzw.-etalia) bieten viele Vorteile dar, vor allem weil dadurch altere aber vielfach unklare 
oder schwer definierbare Bezeichnungen wie „Heide”, „Wiese”, „Moor” u. s. w. als gene- 
relle, intemationale Termini uberflussig werden» (Nordhagen, 1936 : 6). In this way Nord- 
hagen recommended to use syntaxa in the sense of the Central European method of floris- 
tic-sociologically defined syntaxa as a basis for habitat classification. 

The aim of this paper is to apply the phytocoenotic habitat classification (syntaxa) for 
the habitat classification of the NRL vascular plants; to present the outlines of its compute¬ 
rization, and to discuss its application in the habitat classification. Questions behind this at- 
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tempt are whether it was possible to code and sort the NRL vascular plants according to the 
syntaxa, and whether it was possible to avoid the overlapping between the habitat terms ac¬ 
tually used in the NRL habitat classification. 


The terminology in «The Norwegian Red List 1998» 

The taxa. In the NRL the species’ names are given without author epithets or references 
to taxonomical works. 

Comment. The nomenclature problems were solved by checking out synonyms in 
«Flora Europaea» (Tutin et al., 1964—1980) and other floras. Since the red lists are means 
of communication from the conservation authorities to the public in general, as weel as to 
the cooperating scientists. Serving as a basis for practical management and legislation, the 
plant names are crucial. The identification, management and preservation of a species need 
an unambiguous reference to its name. This can be achieved by printing its full name, inc¬ 
luding the author’s epithet and/or referring to published sources where complete names and 
preferably also synonyms are given. 

The habitat classification. In the NRL the habitat classification has been made diffe¬ 
rently in three occasions. Six main habitat terms have been described in the introduction, 
10 terms are used in the graphs showing statistics and 33 have been used in the lists of the 
NRL without interrelation between the broader and the more specific habitat types (DN 
1999 : 17—18, 55—60). In the statistics (graph), the percentage of species in the habitat 
classes confusingly outnumbers 130 % (DN 1999 : 60). Comment. The clearly overlapping 
terms make the statistics unclear or misleading. The NRL states no interrelation between 
the pterins, so a revision of the habitat classification should be made. 

The categories of threat. The international categories of threat of species are used in 
terms of letters and figures, viz. extinct = EX = 0, endangered = E = 1, vulnerable = V = 2, 
rare = R = 3, declining, care demanding = DC = 4, and declining, monitoring speci¬ 
es = DM = 4. Comment. For practical reasons the categories extinct (EX) and extinct in the 
wild (EW), and the declining care demanding (DC) and declining monitor species (DM) 
were not differentiated. 


Phytocoenotic habitat classification 

The syntaxa have been found useful as haitat classification. H. Ellenberg in his text¬ 
books «Vegetation Mitteleuropas mit den Alpen» and «Zeigerwerte der Pflanzen» develo¬ 
ped the socioecological values as a decimal coding for linking plant species to the syntaxa 
(Ellenberg et al., 1992, Ellenberg, 1996). The 46 classes of Central European vegetation 
are grouped in 8 class groups. Classes within the groups are coded by means of 2 figures 
e. g. 1.1 Lemnetea, and 1.8 Oxycocco-Sphagnetea in class group 1 Freshwater- and mire 
vegetation. The increased number of figures in the code reflect subordinate syntaxa down 
to order, alliance and suballiance, e. g. the 8.431.1 Luzulo-Fagenion in 8.431 Fagion sylva- 
ticae of class group 8 Deciduous forest and related vegetation. Increasing figures of the de¬ 
cimal coding reflects the sociological progression, in terms of increased stability, species 
diversity, competitive force etc. 


Method 

Computerized tables of the plant species’ indicator values, «Zeigerwerte» were obtai¬ 
ned from Ellenberg et al. (1992). The nomenclature was adopted according to Lid et Lid 
(1994). Some nomenclature problems were solved by using «Flora Europaea» (Tutin et al., 
1964—1980). For the development of the Norwegian socio-ecological values, a syntaxo- 
nomical survey was adopted and revised according to sociological progression, as shown in 
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TABLE 1 


Survey on habitat types (1—9) in terms of groups of plant communities on the level of classes 
(44) with respect to the groups' physiognomy, prevailing life forms, ecology, and site conditions. 
The class groups as well as the classes within each group, are arranged according to the sociolo¬ 
gical progression (after Vevle, 1985) 


1. COMMUNITIES IN AND ALONG SHORES OF FRESHWATER 


1.1. Communities of lemnoids 

1.2. Communities of bladderworts et other ceratophylloids 

1.3. Communities of charophytes in lime-olgotrophic waters 

1.4. Communities of nymphaeoids, potamoids and myriophylloids 

1.5. Isoetoid-communities in mostly shallow/clear waters 

1.6. Amphiphytic dwarf plant communities 

1.7. Communities of nitrophilous therophytes 

1.8. Communities of helophytic graminoids and herbs 


Lemnetea minoris 
Utricularietea interme- 
dio-min. 

Charetea fragilis 
Potametea pectinati 
Littorelletea 
Isoeto-Nanojuncetea 
Bidentetea tripartiti 
Phragmiti-Magnocaricetea 


2 . 1 . 

2 . 2 . 

2.3. 


3.1. 

3.2. 

3.3. 

3.4. 

3.5. 

3.6. 

3.7. 

3.8. 

3.9. 


2. COMMUNITIES IN WELLS, FENS AND BOGS AND WET HEATHS 


Communities of springs 

Communities of mires, lawns and mud-bottoms 
Communities of chamaephytic bog-tussocks and wet heaths 


Montio- Cardaminetea 
Scheuchzerio-Caricetea 
Oxycocco- Sphagnetea 


3. SALT TOLERANT TO HALOPHYTIC COMMUNITIES OF SEASHORES 


Eelgrass communities in the sub- and hydrolitoral zone 
Communities of potamoids et isoetoides in the hydrolitoral zone 
Communities of therophytic halosucculents 
Communities of nitrophytic therophytes on drift line debris 
Communities of small salt tolerant hemicryptophytes 
Communities of chasmophytes halophytes on rocks 
Communities of perennial nitrophytes on coarse substrate 
Communities of salt tolerant helophytes 
Communities of halophytic meadows in the geolitoral zone 


Zosteretea marinae 
Ruppietea maritimae 
Thero-Salicomietea 
Cakiletea maritimae 
Saginetea maritimae 
Critmo-Limonietea 
Honckenyo-Elymetea 
Bolboschoenetea 
Asteretea tripoli 


4. COMMUNITIES OF WEEDS IN DISTURBED PLACES 


4.1. Therophytic trampled communities 

4.2. Therophytic comm, of nitrophytes in cultivated fields et gardens 

4.3. Communities of perennial nitrophytes, in disturbed and ruderal sites 


Polygono-Poetea annuae 
Stellarietea mediae 
Artemisietea vulgaris 


5. COMMUNITIES ON WALLS, IN ROCK CREVICES AND ON UNSTABLE MINERAL SOIL 


5.1. Communities of nitrophilous mesophytes, in wall crevices etc. 

5.2. Communities on heavy metal-polluted soil (Cu, Zn, Pb) 

5.3. Communities of chasmophytes in rock crevices 

5.4. Communities of hemicryptophytes on unstable scree 


Parietarietea judaicae 
ad Violetea calaminariae 
Asplenietea trichomanis 
ad Thlaspietea rotundifolii 


6. COMMUNITIES OF ALPINE SNOW BEDS AND HEATHS 


6.1. Alpine snow bed communities 

6.2. Communities of chamaephytes and lichens in wind exposed sites 

6.3. Communities of basiphilous chamaephytes and graminoids 

6.4. Heath communities of graminoids, chamaephytes and shrubs 


Salicetea herbaceae 
ad Juncetea tiifidii 
Carici rupestris-Kobresietea 
ad Loiseleurio-Vaccinieta 


7. COMMUNITIES ON SAND/SHALLOW SOIL; LOWLAND MEADOWS AND HEATHS 


7.1. Communities on mobile eolian sand 

7.2. Communities on stabilized sands or shallow soil 

7.3. Thermophilous chalk grassland of geo- and hemicryptophytes 

7.4. Anthropogenic meadows of hemicryptophytes, herbs and grasses 

7.5. Grass heaths and ericaceous heaths in the lowland 


Ammophiletea arenarii 
Koelerio- Corynephoretea 
Festuco- Brometea 
Molinio-Arrhenatheretea 
Nardo-Callunetea 
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TABLE 1 ( continius) 


8. FOREST RIMS, CLEARINGS AND SHRUBS, ET ALPINE/SUBALPINE TALL HERB COMM 

8.1. Therophytic communities of forest clearings Epilobietea angustifolii 

8.2. Forest rims of hemikryptophytes and nanophanerophytes Trifolio-Geranietea 

8.3. Shrubs and hedgerows, in maritime et anthropogenic sites Rhamno-Prunetea 

8.4. Alpine/subalpine eutrophic meadows/woodland, with herbs and ferns Betulo-Adenostyletea 


9. ALLUVIAL WILLOW SHRUBS AND STABLE FOREST COMMUNITIES 


9.1. Shrubs and forests of willows, on alluvial sites 

9.2. Willow shrubs and black alder swamp forests 

9.3. Coniferous forests of the boreal zone 

9.4. Thermophilous deciduous forest communities 


Salicetea purpureae 
Alnetea glutinosae 
Vaccinio-Piceetea 
Querco-Fagetea 


table 1. The system of class groups and subordinate classes, allowing a decimal coding ac¬ 
cording to sociological progression, was made similarly to Ellenberg (1996). The Norwegi¬ 
an vegetation types could be assigned 44 classes. A major part of them, 37, have also been 
surveyed in Vegetasjonstyper i Norge (Fremstad, 1997 : 224—237) that is commonly used 
by the Norwegian conservation authorities. The basis for this syntaxonomical approach 
was based Braun-Blanquet (1964), Bottcher (1980), Dierschke (1994), Dierssen (1996), 
Ellenberg (1996), Ellenberg et al. (1992), Oberdorfer (1983), Vevle (1983, 1985, a, b, 
1987). Except for 17 species, every taxon was given a decimal code, indicating the synta- 
xon in which it is characteristic or has its best development. In the syntaxonomy the units 
may'not be regarded as overlapping, even if a species may occur in more than one synta- 
xon. The figures 0—4 for the categories of threat were given in a separate column of the da¬ 
tabase. The taxa on the main list (255), as well as the Norwegian responsibility species, the 
introduced species and'the apomicts except for some species of Hieracium, Rubus and 7a- 
raxacum were considered (DN 1999 : 55—61, 151—152, 154—155). Altogether 356 taxa 
were treated as red-listed. The program ACCESS 2000 allowed queries from the database, 
sorting all species by any information given in the columns. 


Results and discussion 

In a query all NRL-vascular plants were sorted in groups of threat category by habitat 
type in terms of syntaxa. The result is shown in table 2. The nine habitat types are based on 
phytosociological «class groups» with their subordinate 44 classes in table 1. The relevant 
subordinate syntaxa of orders and alliances have been surveyed in textbooks and other pub¬ 
lications (i. e. Dierssen, 1996; Vevle, 1985, 1987). 

1. The sorting was successful insofar Nordhagen’s recommendation could be followed 
with respect to using syntaxa as references for the habitat types. 

2. The sorting confirmed that the greater number of red-listed species belongs to wet¬ 
lands and cultural landscapes (DN 1999 : 54). 

3. The result from the query also showed some new evidence. Three groups prevail; the 
species characteristic for meadows and heaths in the lowland (group 7, 94 taxa), the species 
in and near freshwater (group 1, 61 taxa), and species of arable land and ruderal places 
(group 4, 51 taxa). 

4. The reasons why this methodological study supports Nordhagen’s recommendation 
may be linked to the following items; 

A. Stabilization of terminology. 

Once an accepted or acceptable survey of syntaxa has been established, the system will 
be more stable than a common language terminology. Similarly to names of taxa, the na¬ 
mes of syntaxa are being stabilized by the internationally accepted principles and rules for 
the nomenclature of syntaxonomy (Weber et al., 2000). 
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TABLE 2 


The number of vascular plants in Norwegian Red Lists in threat categories by habitat types 
(in terms of syntaxa arranged according to sociological progression). After Direktoratet 
for naturforvaltning (1999), based on Vevle, 1983, 1985, 1987 




IUCN categories of threat 



Habitat class groups after Vevle, 1987 

0 = Ex 
Extinct 

1 = E 
Threate¬ 
ned 

2 = V 
Vulne¬ 
rable 

3 = R 
Rare 

4 = DC, 
DM 

Declining 

Sura 

1. Communities in and along shores 
of freshwater 

5 

12 

16 

9 

19 

61 

2. Springs, fens and bogs and wet 
heath 

2 

2 

2 

6 

5 

17 

3. Salt tolerant/halophytic communiti¬ 
es of seashores 

0 

2 

5 

5 

2 

14 

4. Communities of weeds in disturbed 
places 

11 

13 

9 

9 

9 

51 

5. Communities in rock crevices and 
on unstable scree 

2 

2 

15 

24 

1 

44 

6. Alpine snow beds and mountain 
heaths 

1 

0 

0 

3 

2 

6 

7. Comm, on sand/shallow soil, mea¬ 
dows et heaths in the lowland 

12 

10 

25 

21 

26 

94 

8. Forest rims, clearings and shrubs et 
alpine tall herb communities 

1 

! 2 

5 

12 

10 

30 

9. Alluvial shrubs and stable forest 
communities 

0 

i 

6 

10 

5 

22 

10. Unclassified 

3 

i 

5 

5 

3 

17 

Total 

37 

45 

88 

104 

82 

356 


B. No overlapping. 

If the terms describing habitats were to be a classification system, there should be no 
overlapping. Syntaxonomy provides such a system. Since one taxon has to be given o'nly 
one socioecological value, it will be counted for only one habitat type. On the other hand, 
the assignment of a taxon to one syntaxon may be a topic for dispute and disagreement, 
e. g. whether Phippsia concinna is characteristic for alpine snow beds (in group 6) or for 
unstable scree (in group 5). For the computerization and statistics the method provides an 
advantage when a species even with low fidelity (in German Treuegrad), frequently occur¬ 
ring in more than one habitat type, is necessarily assigned to only one. 

C. Overall international communication. 

The internationally acceptable principles and nomenclature rules make syntaxa unders¬ 
tandable for phytosociologists. The conservationists and scientists who are familiar with 
syntaxonomy will easily communicate. However, in some countries the lack of knowledge, 
or the antagonistic attitude towards syntaxonomy may prevent its application. An extended 
use can be expected in the future, because syntaxa is already being used in a number of in¬ 
ternational projects, e. g. Natura 2000 (European Commission, 1999), European Vegetati¬ 
on survey (International Association for Vegetation Sciences) and Vegetation map of Euro¬ 
pe (Bohn et al., 2000). These projects seemingly, have or will have impact on the internati¬ 
onal communication on nature conservation. 

D. The preservation of character taxa. 

The preservation and the management of the habitats should be based on knowledge 
and understanding of their characteristic species’ composition and site conditions. The suc¬ 
cessful conservation of a given species is normally achieved by preserving the environmen¬ 
tal conditions under which it grows. The preservation of a species in a habitat, for which it 
is not characteristic, will be a long lasting struggle. A famous Norwegian example is the red- 
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listed Onopordum acanthium, disappearing from the established reserve in SE Norway, but 
surviving outside, in the farmer’s new hen yard. The national preservation and manage¬ 
ment of red-listed species should be based on the appropriate scientific terminology from 
biology and ecology in order to obtain the international interdisciplinary understanding and 
recognition. 

E. The decimal coding according to sociological progression. 

The shared decimal coding of taxa and syntaxa, is a means of linking species to the for¬ 
mal hierarchy of syntaxa. For a database such linking is a part of the processing. The sequ¬ 
ence of syntaxa may be organized and coded according to intrinsic properties of the synta¬ 
xa, such as increasing species diversity, stability, competitive force, etc. If this principle of 
sociological progression sensu Bottcher (1980) is followed, the figures are more easily 
read and interpreted, representing units with dynamic properties, and possibly contributing 
to the accept and a better understanding of syntaxonomy. 


Conclusions 

This methodological study on the NRL red listed vascular plants showed that for the in¬ 
ternational understanding of red lists a shared, accepted (or at least acceptable) nomencla¬ 
ture is necessary. This concerns both taxa and habitat types. In addition to the responsibility 
for internationally listed species, any nation has a responsibility for its own populations, 
and its contribution to the global biodiversity. The present paper shows that it is possible to 
materialize Nordhagen’s recommendation. If his proposal were to be followed, the advan¬ 
tages may be connected to: 

1. The improved international scientific communication; 

2. The improved communication between conservationists and phytosociologists; 

3. The computer based processing of huge databases by means of decimal coding; 

4. The stabilized of terminology because of the nomenclature rules; 

5. The codes representing sociological progression may contribute to bridging the gap 
between different schools of vegetation ecology. 

In my opinion the case study opens for measures to be taken also for other red lists than 
vascular plants. The preservation and management of all red listed species need such a sys¬ 
tem of international, compatible terms. Its application is recommended for Norwegian red 
list because: 

• The application of an internationally acceptable floristic-sociological system allows 
the Norwegian vascular plants to be assigned to syntaxa on the level of classes. 

• The sorting of the red-listed species by the decimal coding of the socio-ecological va¬ 
lues gives a new standard and new evidence with respect to their habitat types and threat ca¬ 
tegories. 

• If a syntaxonomical system were to be accepted, it would stabilize the habitat classifi¬ 
cation, prevent the overlapping between terms and be easily surveyed electronically. 

• As suggested by Nordhagen some sixty years prior to the edition of NRL, the floris- 
tic-sociological classification of habitats «bieten viele Vorteile dar, vor allem weil dadurch 
unklare oder schwer definierbare Bezeichnungen uberfliissig werden». 
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PE3IOME 

PeKOMeH^aijira Hop^xareHa miaccHcjwijHpoBaTb MecToo6nTaHH5i b cootbctctbhh c mcto^hkoh 
iteHTpajibHo-eBponencKOH cjuiopncTHHecKoH (})HTocoijHOJiorHH 6i»uia anpo6HpOBaHa Ha cocyancTbix 
pacTeHH5ix KpacHoro cnncfca HopBenm. 3a ocHOBy 6mjih b3hti>i coitHOJioraHecKHe BejiHHHHti 3juien- 
6epra jjjix bliciiihx cHHTaKcoHOB pacTHTejibHocra HopBeran. K cHHTaKcoHaM 6 mjio oTHeceHo 356 
BHflOB KpacHoro cnucica HopBeran. B 6a3y flaHHtix BBe^eHLi hx KaTeropnn coxpaHHOCTH no uiKajie 
IUCN. Tnribi MecTOo6HTaHHH c Han6ojiee MHoronHCJieHHbiMH BH^aMH KpacHoro cnncKa: 

1. Coo6mecTBa necnaHbix h mcjikhx noHB, aHTponoreHHbie Jiyra h nycToum (94 TaKcoHa). 

2. Coo6mecTBa Ha 6eperax npecHbix Bo^oeMOB (61). 

3. Coo6mecTBa copH^KOB Ha naimrax h py^epajibHbie MecTOo6HTaHHH (51). 
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OKOHqaTejiLHHH BapwaHT nojiyqeH 12.05.2003 

HccneAOBaHHH MOp(})ojiorHH ctbopok Actinocyclus podolicus c npHMeHeHHeM cKaHHpyromero ajieKTpoHHoro 
MHKpocKona (C3M) iio3bojihah yToqHHTt TaKCOHOMHHecKyio npHHaanexHocTL BHAa h nepeHecra ero b poA Acti- 
nostephanos . 

KjiioqeBLie cjioBa: Actinostephanos , hoblih bha, Bacillariophyta, MHOijeH, capMaT. 

B ocaflOHHbix nopo/jax cpe^Hero capMaTa MojmaBHH b cocTaBe e^HHoro conoHOBaTo- 
BOflHO-MopcKoro KOMiuieKca ^HaTOMOBLix BoaopocjieH A. B. Missuna (1913) 6ldih Ha urq- 
Hbl H H3yneHI>I 2 HOBbie pa3HOBHflHOCTH UeHTpHHeCKHX ^HaTOMeil, OTHeceHHBie aBTOpOM K 
Aulacodiscus beringensis Mann (Mann, 1907). Cyaa no ^HarH03aM b pa6oTe Missuna, pa3- 
hobh^hocth Aulacodiscus beringensis var. podolicus Missuna h A. beringensis var. molo- 
kischianus Missuna oTJinnaioTCH ot TnnoBon cfjopMbi pa3MepaMH, 6onee hcxchoh CTpyoy- 
poll, pa3JIHHHBIM HHCJIOM THaJIHHOBblX nOJIOC H IHHnOB Ha CTBOpKe. Il03flHee 3TH pa3HOBHfl- 
hocth 6buih o6HapyxceHBi b cpeaHecapMaTCKHX rjiHHax Mbica KaMeHHoro Ha TaMaHCKOM 
n-OBe (IIIjianHHa, pyxomicb, (f)OH,m>i BHHFPH) h b anaTOMOBbix cjiohx IIIa6aH-flarcKOH 
aHTHKJiHHajin Ha AnmepoHCKOM n-OBe (r 0Jiy6xTHHK0B, 1927). HaMH Ha3BaHHbie Bbirne 
pa3HOBH,ziHOCTH 6buiH BnepBbie BCTpeneHbi b cpe^HeM capMaTe KpbiMCKoro n-OBa. Comac- 
HO aaHHbIM, nOJiyneHHblM B CBeTOBOM MHKpOCKOne (CM), CTBOpKH 3THX pa3HOBHAHOCTeH 
He Hecyr xapaKTepHbix ajix pojja Aulacodiscus Ehr. oOBeMHbix BbipocTOB 6jih3 lepax CTBop- 
kh; OTcyrcTByioT noaoOHbie BbipocTbi h Ha cf)OTorpa(|)Hxx b pa6oTe Missuna. Ha6jnoaeHHx 
noKa3anH Taiexce 6ojh>ihoh pa36poc b othoihchhh pa3MepoB ctbopok, HHCJia nymeoB apeon 
H pa3fleJIHK>mHX HX THaJIHHOBblX nOJIOC, HTO n03BOJIHJIO oObeaHKHTb o6e pa3HOBHflHOCTH H 
oraecTH hx k Bujxy, OTJiHHHOMy ot A. beringensis. 3tot bur 6bui ycnoBHo nepeHeceH b poa 
Actinocyclus Ehr. — Actinocyclus podolicus (Missuna) Kozyr. (Ko3bipeHKO, 1959, Ta6n. I, 
4). npHcyrcTBHe A. podolicus b ocaflonHbix nopo^ax cpejjHecapMaTCKoro B03pacTa IIoh- 
TO-KacnHHCKoro OacceiiHa OTMenanocb h b nocne^yiomHe ro^bi (BoaonbXH, 1977; Temnis- 
kova-Topalova, 1982; Ko3bipeHKO h ap*, 1985). 

MaTepnanoM jyia HacToxmeii CTaTbH nocjiyxcmiH o6pa3iibi cpeflHecapMaTCKHx hihh 
MojmaBHH (cena Mojiokhih, BepexcaHbi), YKpaHHbi (Kpbimckhh n-OB), Pocchh (KpacHo- 
AapCKHH Kpaii). fljra H3yueHHa b C3M npenapaTbi noAroTOBJieHbi no MeTOflHKe B. A. Hhko- 
naesa (1982); MHKpoc|)OTorpacf)HpoBaHHe BbinonHeHO JI. A. KapueBoii Ha C3M MapKH 
JSM-35 C JEOL h A. A. YnaHOBOH Ha Philips XL30. 

3jieKTp0HH0-MHKp0CK0nHHeCKHe HCCJie£OBaHH5I IIOKa3aJIH OTCyTCTBHe Ha CTBOpKaX 
Actinocyclus podolicus xapaKTepHbix rjiyl pojia Aulacodiscus ^ByryObix BbipocTOB c o6beM- 
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hbimh HapyxHbiMH Tpy6KaMH, a TaKxce pa3JiHHHyio cTpyKTypy JiHijeBOH noBepxHocTH h 3a- 
ni6a CTBopKH, hto nojiTBepxflaeT HCKjnoneHHe 3Toro BHjja H3 cocTaBa poaa Aulacodiscus . 
XapaKTep apeojiHpoBaHHOcTH ctbopok — co6paHHbie b nyHKH paflbi apeoji, pa3^ejieHHbie 
majiHHOBbiMH nojiocaMH, a Taiexce oTcyrcTBHe Ha cTBopKax nceBflOHojiyjie He no3BOJiaiOT 
OTHecra 3TOT BHfl h k pojiy Actinocyclus. BMecTe c TeM Actinocyclus podolicus HMeeT Bee 
OTaraocTHnecKHe npH 3 naKH po^a Actinostephanos Churs. (XypceBHH, 1989): oTHeuiHBo 
BbipaxceHHbie KJiHHOBHflHbie nyHKH apeoji, pa3^eJieHHbie Ha HapyxcHOH h BHyTpeHHeii no- 
BepXHOCTH CTBopKH majiHHOBbiMH nOJIOCaMH, H flByrydbie BbipOCTbl aKTHHOIiHKJHOCOBOrO 
THna b ocHOBaHHH raanHHOBbix nojioc. 3th npH3HaKH cjiyxaT ocHOBaHHeM jsjm nepeHece- 
hwl A. podolicus b pofl Actinostephanos. Hnxce npHBe^eHO onncaHHe BHjja c yneTOM hobbix 
flaHHbix no ero MopcfjojioniH. 

Actinostephanos podolicus (Missuna) Kozyr. comb. nov. — Aulacodiscus beringen- 
sis Mann var. Podolicus Missuna, 1913, C6. b necTb 25-jieTH. Hayu. aeflT. B. H. Bepnaji- 
CKoro : 11, fig. 53. — A. beringensis var. Molokischianus Missuna, 1913, L c.: 10, 
fig. 51. — Actinocyclus (?) podolicus (Missuna) Kozyr., Ko3bipeHKo, 1959, Becra. Jiry, 
Ta6n. I, 4, comb, inval. 

Frustule discoid, cells solitary. Valves round, flat or slightly concentrically undulate, 
diameter 32—130 pm. Areolae loculate, with exstemal vela and internal foramina, in stra¬ 
ight radial rows, 7—14 in 10 pm along the row. Rows of areolae arranget into clear wed¬ 
ge-like sectors (3—10 rows in a sector); all rows within one sector are parallel to the medi¬ 
an longest row; 1—3 median rows reach the central area of the valve. Sectors are divided 
by hyaline rays on the outer valve face and on the inner side of the valve face (rays someti¬ 
mes bear sparce areolae), 1—2 rays in 10 pm. Outer openings of the rimoportulae are loca¬ 
ted on the hyaline rays at the valve margin; on the inner side of the valve the rimoportulae 
are at the base of the each hyaline ray. Central area is small, round, hyaline or with few iso¬ 
lated areolae. Mantle is 3—5 pm high, with small areolae in the radial and decusate rows, 
26—28 rows in 10 pm. Valve margin hyaline, narrow, 1—1.5 pm wide. 

Holotype: Missuna, 1913, 1. c., fig. 53. Slide locality is unknown. 

Ecology and distribution: Brackish water and marine species, extinct. Miocene: 
Azerbaijan. Middle Sarmat: Russia (Krasnodarsky region), north-easfem Bulgaria, Molda¬ 
via, Ukraine (Zakarpatye, Zaporozhsky region, Crimea), Kazakhstan (Mangyshlak penin¬ 
sula). 

IlaHUHpb flHCKOBHOTbIH. KjieTKH OflHHOHHbie. CTBOpKH KpyTJIbie, IUIOCKHe HJIH CJI$6o 
KOHIjeHTpHHeCKH BOJIHHCTbie, CO CJia6o BOrayTOH HJIH BbinyKJIOH UeHTpaJIbHOH HaCTbK), 
32—130 mkm b jmaM. (cm. pncyHOK, 1 — 4 ). CreHKH ctbopok c 6yjuiyjiaMH (cm. pncyHOK, 7). 
Apeojibi jiOKyjiapHbie, c HapyxcHbiM BejiyMOM (cm. pncyHOK, 6 ) h BHyTpeHHHM cfjopaMeHOM, 
xpaii KOToporo KOHycoBHjiHo npmiojiHflT, c oiepyrnbiM OTBepcTHeM b ueHxpe (cm. pncyHOK, 
7). IIpflMbie pajtnajibHbie pjmw apeoji co6paHbi b oTHeTJiHBbie KJiHHOBHjjHBie nynKH, 3—-10 
pajjOB b nymee. B nymce psmbi apeoji napajuiejibHbi jyiHHHOMy cpejmeMy pajiy, 6oKOBbie 
pHAbi CTyneHuaTO yKopoueHbi, ueHTparibHoro nojw aoeraraioT 1—3 cpejjHHx pajja, 7—14 
apeoji b psmy b 10 mkm. IlyqKH apeoji Ha jiHueBOH uaera ctbopkh pa3jiejieHbi rnajiHHOBbiMH 
nojiocaMH, 1—2 iiojiocbi b 10 mkm (cm. pncyHOK, 1 —3), HHorjja c pejjKHMH apeojiaMH na 
hhx; Ha HapyjKHOH noBepxnocTH jnmeBoii uacTH rnajiHHOBbie iiojiocbi mcctbmh HepaBHo- 
MepHO yTOJimenbi (cm. pncyHOK, 7). Ha rpaiinue jnmeBoii noBepxnocTH h 3ani6a ctbopkh 
Ha niajiHHOBbix nojiocax HaxojuiTca Hapyambie oxsepcTHH jjByrydbix BbipocTOB (cm. pHcy- 
hok, 5). Ha BHyTpeHHeii noBepxHocTH ctbopok KpynHbie asyrybbie BbipocTbi aKTHiioiiHK- 
jiiocoBoro THna pa3MemaioTca b ocHOBaHHH Ka^OH raajiHHOBOH nojiocbi (cm. pncynoK, 8 , 
9 ). IfeHTpajibnoe nojie He6ojibmoe, OKpyrjioe, 6eccTpyKTypHoe hjih c ejiHHHHHbiMH ii30jih- 
poBaiiHBiMH apeojiaMH. 3ara6 ctbopkh, 3—5 mkm bbic., c mcjikhmh apeojiaMH b pajmajib- 
hbix h KoconepeceKaiomHxcH psmax, 26—28 p^moB b 10 mkm (cm. pncyHOK, 5). Kpaii 
CTBOpKH y3KHH, 1-1.5 MKM HIHp., rHaJIHHOBBIH. 

rojiOTHn: Missuna, 1913, 1. c., fig. 53. MecTOHaxoxmeHHe o6pa3u;a neroBecTHO. 

flaHHbiii bhjj no CTpyKType jiHijeBoii h BHyTpeHHeii noBepxHocTH ctbopok onem> 6jih30k 
k nojiHMop(|)HOMy Actinostephanos matrensis (Pant.) Churs., H3BecTHOMy H3 MHOueHOBbix 
OTJiojKeHHH ceBepo-3ana^a oKpanHbi floHbacca h IfeHTpajibHoii EBponbi, b ocoOchhocth k 
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ActinoStephanos podolicus . 


1 — CM, 2 — T3M, 3 — 9 — C3M. 1 — 6 — HapyxHaa noBepxHocTb ctbopkh: 1 , 2,4 — (^pameHTBi JiHijeBOH nacra ctbopkh, 3 — 
cTBopKa, 5 — cTpyxTypa JiHueBOH noBepxHocTH h 3ara6a ctbopkh c HapyxaibiMH oTBepcraaMH flByryObix BLipocxoB (cTpejiKii), 
6 — pa3pymeHHbiH BenyM; 7—9 — BHyrpeHRsa noBepxHOCTb ctbopkh: 7 — ckoji ctbopkh c OyjuiyjiaMH b TOJime ctbopkh, 8 — 
CTpyKTypa 3ara6a ctbopkh c AByry6biMH BbipocTaMH na KOHije Kax^oH rHariHHOBOH iiojiocw, 9 — flByry6biH BbipocT. CpeflHHH 
capMaT, MojmaBHH. Maciirra6Has jiHHeiiKa: 1 — 5 , 8 — 10 mkm; 7 — 2 mkm; 6,9 — 1 mkm. 













TeM ero aoeMiurapaM, y KOTopbix nyqKH apeoji coxparonoT o6oco6jieHHocTb biuiotl ao 
ueHTpajiBHOH Hacra cTBopKH (XypceBHH, 1. c., Ta6ji. II, 6). A. podolicus oTJiHHaeTca ot Hero 
b uejiOM 6ojiee KpynHbiMH pa3MepaMH ctbopok, hx 6oJiee rpy6oii apeojinpoBaHHOCTbio (y 
A. matrensis ^HaMeTp paBeH 14—40 mkm, apeoji 12—20 b 10 mkm) h maBHbiM o6pa30M no- 
CTOHHHblM npHCyTCTBHeM JUIHHHblX niaJIHHOBblX nOJIOC, ^OCTHraiOmHX UeHTpaJIbHOH HaCTH 
CTBopKH. 

BbiMepniHH bh#. 

Mhouch: ^HaTOMOBaa cBHTa — A3ep6aiiaxcaH. CpeflHHH capMaT. Poccha — KpacHO- 
aapcKHH Kpail (TaMaHCKHH n-OB, p. IIIh6hk). BHe Pocchh — ceBepo-BocTOHHaa Bojirapua, 
Moji^aBna (cejia Mojiokhhi, BepexaHbi, ObipjiajieHbi), YiepaHHa (3aKapnaTbe, 3anopox- 
cxaa o6ji., Kpbimckhh n-OB), Ka3axcTaH (n-OB MaHrbinuiaK). 
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SUMMARY 

New data on the morphology of Actinocyclus (?) podolicus are given. They allowed to adjust the 
species taxonomy and to transfer in into the Actinostephanos. 
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Mohothiihlih poA Borodinia N. Busch, oimcaHHbiH c EauKana, cqHTajica 3 hacmhkom Boctohhoh Ch6hph h 
poccHHCKoro flajibHero BocToxa Ha npoTJixceHHH 80 JieT h 6bui bkjhohch b pa3JiHHHbie KpacHbie khmiti. E[oKa3aHbi 
TOJK^ecTBO B. tilingii (Regel) Berkut. c oimcaHHbiM H3 Kinaa bhaom Arabis alaschanica Maxim, h npHHaAJiexc- 
HOCTb Borodinia k po«y Arabis. IIpeAJioxceHa KOM6nHaiora Arabis tilingii (Regel) Berkut. comb. nova. IIpHBe- 
AeHbi npHMepbi, AeMOHCTpHpyiomne cbh3h cjjjiop CeBepHou h IJeHTpajibHOH A3 hh. 

KjiioqeBbie cjiOBa: Cruciferae , Borodinia, Arabis alaschanica , Arabis tilingii, IJeHTpajibHaa A3Hfl, Ce- 
BepHaa A3Ha, (Jjjiopa. 

Po r Borodinia N. Busch (Eyin, 1921) 6bui onncaH c n-OBa Cbhtoh Hoc Ha 03 . BaHKaji 
KaK coctohiijhh H3 oflHoro BH^a B. baicalensis N. Busch (lectotypus (Berkutenko, hoc 
loco): 3a6aHKam>CKaH o6ji., Eapry3HHCKHH ye3jx, n-OB Cbhtoh Hoc, 6eper Eaineajia, rojib- 
nbi, 1200 m Haa yp. OKeaHa, necaaHO-rajieHHHKOBbiH ckjioh h TpemHHbi CKan, aacro, 
22 V 1916 fl., 9 VI—16 fr imm., H. JIapHH, T. KaHeBCKHii) (LE!). 

H. A. Eym (1921) otmcthji, hto B. baicalensis «pacTeT b npe^ejiax apeBHero AHrap- 
ckoto MaTepHKa hjih nepBHHHoro no^HaTHH A3 hh, cjioxeHHoro H3 apxeiicKHx nopofl. B ro- 
pax 3TOH HCKOHHOH CyiUH A3HH H Bbipa6oTaJIHCb flpeBHHe BbICOKOrOpHbie pOflbl H BHflbl paC- 
TeHHH. OflHHM H3 peJIHKTOB flpeBHCH BblCOKOTOpHOH (|)JIOpi>I H HBJIHCTCH HaiU HOBblH pOfl». 

Hepe3 35 JieT nocjie onncaHna ByrneM 6opo^HHHH bbihchhjiocb, hto ee apean He orpa- 
HHHHBaeTCH TOJIbKO TOpHCTBIM n-OBOM CBHTOH HOC, OTfleJieHHbIM OT OCTaJIbHOH CyHIH y3- 
khm HH3MeHHBiM nepemeiiKOM h npe^CTaBJiaiomHM, no MHeHHio Eyma (1921), «% ji % mho- 
thx pacTeHHH, oco6eHHo BBicoKoropHBix, KaxoBBiM aBJiaeTca h Borodinia , b 6nojiorHne- 
ckom CMBicjie octpob», ho OHa TaKxe npoH3pacTaeT Ha ceBepHOM h ceBepo-3ana,ztHOM 
6epery Eaineajia (nonoB, 1956, 1957; nonoB, EycHK, 1966). B 1964 r. 6opoflHHHK> HauuiH 
JI. H. MajibimeB h K). H. neTpoueHKO (1966) Ha xp. Kojjap Ha Ctbhobom Haropi>e, t. e. OHa 
yxce He aBjianacb simeMHKOM n-OBa CBaTon Hoc h EaiiKajibCKoro xp. 

C. C. XapieeBHu (1975) cooOmnn o HaxoflKe Borodinia xax o hobom po^e jyw coBeTCKoro 
flanLHero BocroKa. OHa 6bina Han^eHa Ha xp. flxyi^xyp b aojiHHe p. Jlanrapb b AaHo-MancKOM 
p-He XaOapoBCKoro Kpaa Ha BbicoTe okqjto 300 m Hajj yp. m. b cfme 3pejn>ix nnoaoB. IIo3£Hee 
3tot bur 6bui co6paH eme b 7 nymcrax AaHO-MaHCKoro p-Ha (XapxeBHH h #p., 1983). 

BnocjieacTBHH Bbiacmmocb, hto Borodinia eme b 1859 r. 6buia onncaHa KaK Bray a ti¬ 
lingii Regel (Regel, Tiling, 1859) no c6opaM TnjiHHra c AaHa, Ha ocHOBaHHH aero 6buia 
npemroxceHaKOMOnHauHa: Borodinia tilingii (Regel) Berkut. (EepKyTeHKO, 1982). B AaHe 
OopoflHHHio coOnpajiH TaKxce b 1962 h 1965 rr. B. H. BopomimoB (ohih6ohho 6buia npn- 
rorra 3a Parry a nudicaulis (MHA!) h 1968 r. K). H. MaHbKO (Ha paHHen CTajjHH pa3BHTna 
rycTO onymeHHbie soeMiuiapbi 6buin onpeaejieHbi KaK Eritrichium jacuticum) (VLA!). 

JI. H. MajibimeB (1979) npe^nojiaraji npHHajuiexcHOCTb 6opoflHHHH k TpnOe Mattioleae , 
ocHOBbiBaacb, bhjjhmo, Ha tom, hto nponspacraiomaa b Ch6hph Mathiola superba HMeeT 6y- 
poBaTO-xejiTbie jienecTKH. OflHaKo y OopojjHHHH HeT npn3HaKOB, KOTopwe 6bi no3BOJiajin ot- 
HecTH ee k stoh Tpn6e. Mhoio yKa3bmajiocb, hto «nojio)KeHHe ee b Tpn6e Arabideae aoBOJib- 
ho ecTecTBeHHO» (EepKyreHKo, 1982). Korjja a sto nncajia, a, k coxcajieHHio, He 3Hajia, hto 
M. T. nonoB (1956), HecMOTpa Ha H3BecTHoe eMy yTBepxmeHHe Eyrna (1921) o tom, hto poa 
Borodinia «coBMemaeT b ce6e npn3HaKH caMbix pa3JiHHHbix h He po^cTBeHHbix Mexmy co6oh 
tribus’ ob», oTMeTHJi, uto «pofl Borodinia OjiHxce Bcero ctoht k pony Arabis, ot KOTOpOH ot- 
jiHuaeTca tojibko apKO-xcejiTbiMH jrenecTKaMH». Ho h nonoey (1956) He yaajiocb ycToaTb ne- 
pe^[ cjioxcHBHiHMca MHeHHeM o Borodinia KaK o pojjOBOM 3H^eMHKe, TaK KaK aajiee cjieayeT 
TaKoe 3aKJHOHeHHe: «XoTa y Borodinia HeT HHKaKHx ocobbix BbutaiomHxca npH3HaKOB, Bee 
xe OHa CTOHT flOBOJIbHO o6oCo6jieHHO H MOXCeT CHHTaTbCa fleHCTBHTeJIbHO OCo6bIM pOflOM». 
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B 2001 r. a HMejia bo 3 moxhoctb nopaOoTaTt b Tep 6 apHH HncTHTyra Gotahhxh b nexn- 
ne. CpeAH npocMaTpHBaeMoro mhoio rep 6 apna no Cruciferae a oOHapyxnjia nsomn Arabis 
alaschanica Maxim., xoTopbiii panbiiie ne BHAejia «Arabis? alaschanica m. sp. PI. a 
N. M. Przewalski collectae Mongolia occidentalis, Mont. Alaschan 20 Juni/2 Juli 1873 Ic.: 
Enum. pi. Mong. N 106 tab. II, fig. 1—4» «I s o typu s. Ill 1957, B. M. Fpy 6 oB» (PE!) n aB- 
TeHTHK: «Arabis alaschanica Maxim. China borealis prov. Kansu orientalis, 7 Juni 1885 
C. M. Potanin» (PE!). 91 oSparajia BHHMamie Ha cxoactbo 3 toto pacrenna c Borodinia ti- 
lingii. K cnacTbto, b Fep 6 apHH MHCTHTyra OoTaHHXH b nexmie oxa 3 ajica sxcHxaTHbiii jihct 
Borodinia tilingii H 3 cbopoB C. C. XapxeBHHa h H. B. BbiniHHa: «277b Borodinia tilingii 
(Regel) Berkut, Chabarovsky territory, Ayano-Mayskiy district, headwater of Gorbi, right 
bank, podgoltzovy belt, cobbeled calcareous deposit among the groups of Pinus pumila, el¬ 
fin woodland, rare. Legit S. S. Charkevich, I. Vishin 1979, VI, 7» (PE!). CpaBHenne noxa- 
3 ajio, hto Arabis alaschanica h Borodinia tilingii — 3 TO oahh h tot xe bha. 

Arabis alaschanica Maxim. 6 bma onncana c Ajiamancxoro xp. b KHTae (BHyrpeHHaa 
MoHrojma) (Maximowicz, 1880). K. H. MaxcHMOBHH OTMeTnn, hto 3 to peAxoe pacTeHne 
cobpaHO hm Ha Mycope cpeAH crapbix xHTancxnx (f>aH3. Bnanajie oh coMHeBajica, x xaxoMy 
poAy OTHecTH onHcaHHbiH bha, nocxoiibxy pacTeHne 6 bmo cobpano b UBCTymeM cocioaHHH 
h c oneHb nespejibiMH ihioaumh, h noaTOMy yxa3aji ero poAOByio npHHaAJiexuocTb noA bo- 
npocoM xax Arabisl alaschanica , o 6 cyAHB npH 3 tom ero oraomenHe c Cardamine , Sisymb¬ 
rium, , Eutrema , Smelowskia , Erysimum h Zerdana . OAHaxo, xorAa y Hero noaBHjica Aonoji- 
HHTenbHbiH MaTepnaji b iuiOAax H3 npoBHHUHH FaHbcy: «Kansu monasterio Dshone, 7 Ju- 
nii», oh (Maximowicz, 1890) yxe ne coMHeBanca b npHHaAJiexnocTH onHcaimoro BHAa x 
poAy Arabis : «under ad Arabidem pertinet». 

Ecjih cpaBHHTb onncaHHa Arabis alaschanica h Borodinia baicalensis , to ohh He npo- 
THBopenaT oaho ApyroMy, xpoMe oxpacxn JienecTXOB: A . alaschanica — 6 ejioaBeTXOBoe 
pacTenne, y Borodinia UBeTXH jxejrrbie. Ho Bym caM b npHpoAe pacTeHHa He nadjiiOAaji, a 
onHcan HOBbiii poA no rep 6 apnbiM o6pa3aaM, xoTopwe npojieacajra 4—5 JieT. EopoAHHHa 
UBeTeT b nepBOH nojiOBHHe neTa, axcneAHimn b ropHbie panoHbi npHxoAHJiHCb Ha 6 onee 
rio 3 AHee BpeMa, noaTOMy hh M. T. IlonoB, hh JI. H. MajibimeB, hh C. C. XapxeBnn He co 6 h- 
panH UBeTymne paeremDi. npH BbicyniHBaHnn 6 ejiaa oxpacxa JienecTXOB mojkct H3MeiiHTb- 
ca Ha acejrryio. OAHaxo MHe yAanocb OTbicxaTb cpeAH repdapHoro MaTepHana, xpaHHBuiero- 
ca noA Ha 3 BanHeM Borodinia tilingii , obpaseu c JienecTxaMH, coxpaHHBmHMH 6 ejibin UBeT: 
«Banxaji, 3 anaAHoe nodepeacbe, MexcAy 53 h 55° c. in., medHHCTO-niHHHCTbie cxjiqhw 
B bime rpaHHUbi neca na rope Anaii, 16 VII 1928, B. H. CyxaneB, K. A. PaccaAHiia, 
H. A. Bpbi 33 ceB» (LE!). 3th pacreHHa 6 buiH onpeAenenw xojmexTopaMH xax Parry a nudica- 
ulis var. glabra (xax H3BecTHO, y Parry a JienecTXH 6 enbie hjih nypnypHbie), a 3aTeM nepeon- 
peAeneHbi A. H. TojiManeBbiM xax B. baicalensis h B. M. flopoHbXHHbiM xax B. tilingii. 

Arabis alaschanica , xoTopaa, comacHO onncamiaM, b tom nncjie h bo «Flora Reipubli- 
cae Popularis Sincae» (1987), b npnpoAe HMeeT 6enbie JienecTXH, npn BbicyniHBaiiHH mo- 
xceT H3MeHHTb hx ubct Ha xcejiTbih, xax nanpHMep y cjieAyiomero repdapHoro 3X3eMiuiapa: 
«3xcneAHuna II. K. Ko3JiOBa b UeHTpajibHyio A 3 hio, 1907 — 1909, N» 53, AriamaHb, Aria- 
manbcxHH xp., ym. L(y6ypraHb-roji, 28 V 1908, C. C. HeTbipxHH» (LE!). 

CxaHOBHTca noHaTHbiM, noneMy E. Perejib (Regel, Tiling, 1859) OTHec pacxeHHa, co- 
6 paHHbie Thjihhtom b oxpecTHOCTax noc. Aan, x poAy Braya , noMecTHB Braya tilingii 
nocjie Braya siliquosa Bunge h He riocwran HyacHbiM yxa 3 axb oxpacxy JienecTXOB, no- 
cxonbxy b CeBepHOH A3hh Bee bhabi poAa Braya HMeioT 6 enbie hjih 6 ejiOBaTO-nypnypHbie 
JienecTXH. JienecTXH npncyTCTByiOT y THnoBoro o6pa3Ubi Braya tilingii , ohh rpa 3 HOBa- 
TO-bejiOBaTO-acejiTOBaToro UBeTa, ho cyAHTb 06 hx UBeTe b npnpoAe xpyAHO, Tax xax 3 x- 
3 eMrmapaM noTra 150 JieT. IIo-BHAHMOMy, Thjihht coo 6 iijhji Perejno, hto pacTeHHa b xch- 
bom BHAe 6 buiH 6 ejiouBeTXOBbie h co 6 pam>i b paHOHe, H3o6HJiyiomeM xap 6 oHaTHbiMH nopo- 
AaMH, a Bee Braya o 6 jraraTHbie Kajibue^HJibi. Thjihht co 6 paji pacTenna b ctbahh He 3 pejibix 
miOAOB, n 3 to Bbi 3 biBajio y Perejia (xax h y MaxcHMOBHua b cnynae c Arabis alaschanica) 
HexoTopwe xonebaHHa b OTHomeHHH xoro, x xaxoMy poAy oraecTH codpaHHbiH bha. Ha 
3THxeTxe oAHoro H3 Anyx THnoBbix o6pa3aoB Braya tilingii 3anepxHyT0 cjiobo Draba h 
CB epxy HanncaHO Braya. 
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PacTemra, OTHOCHBuraeca panee k Borodinia tilingii , H3MeHHHBbi. Ilpn npoH3pacTaHHH 
b ropax, b Tpemnnax cxan, ohh hmciot mou^hbih xayaexc. Y pacTeHHH c necqaHO-rajieHHbix 
ckjiohob H3 JiecHoro noaca hjih cyxnx JiHiuaHHHKOBbix ropHbix TyHflp xayztexc MoxeT 6biTb 
coBceM He6ojibuiHM. BbicoTa CTebjieii 3HaHHTejibHO yBejiHHHBaeTCfl npn njiOAOHomenHH, 
HTO obbIHHO KpeCTOUBeTHblX. B OAHOH flepHHHe CTe6jIH MOiyr 6bITb 6e3JIHCTHbIMH, a 
nacTb CTebjien MoxeT 6biTb c 1—2 jihctbamh, Hapaay c neJibiioxpaHHHMH npHKopHeBbiMH 
jihctbhmh BCTpenaiOTca BbieMHaT0-3y6naTbie. OnymeHHe BapbHpyeT ot rycToro, oco6eHHO 
Ha paHHHX CTa^HHX paSBHTHH, Koma 3TH paCTeHHH (6e3 HBeTKOB H IUIOflOB) ^axce npHHHMa- 
JiHCb 3a Eritrichium , ao yMepeHHoro, H3 npocTbix hjih npocTbix h BHJibHaTbix bojiockob. Ha 
nos^HHx CTa^HHx pa3BHTHa pacTeHHSL Moryr 6biTb rojibiMH (xapaxTep onymemra h ero jio- 
KajiH3aiiHH b Arabideae He HMeioT Taxoro TaxcoHOMHHecxoro 3HaneHHH xa k, Hanpn- 
Mep, b pojie Draba). CpejiHHHaa xmixa Ha iuio/iax MoxeT 6bm> xoporno BbipaxceHHOH hjih 
He3aMeTHOH, npnqeM sto moxho BHjjeTb b oahoh h toh jxe jiepHHHe. To, hto (|)opMa 
HeKiapHbix xejie30K H3MeHHHBa, OTMenanocb eme BymeM (1921,1931). B nespejibix iuiojiax 
pacnoJioxceHHe ccmhh xaxeTCfl nojiyflBypsmHbiM, ho y xopomo BbispeBiunx iuioaob oho jibho 
OAHopfljmoe. OKpbuieHHoCTH ceMHH, Taxon xax y Parrya , 3a KOTopyio H3-3a SoJibiHHx pa3Me- 
poB nexoTopbix 3K3eMiuiapOB nacTo npHHHMaJiH Borodinia , y nee neT; ceMena bopoAHHHH 
THnHHHbie jyw Arabis , HeocjiH3HaiomHeca, c KpaeKopeniKOBbiM sapojjbimeM, y noJinocTbio 
cospeBiuHx ceMHH Kpbtno npn ocHOBaHHH ceMeHH npeBpamaeTCH b y3Kyio, e#Ba 3aMeTHyio xa- 
eMxy («seminibus ... basi anguste alatis» (Maximowicz, 1890). 3xojioraHecxH stot bha Toxe 
miacTHHeH. Oh BCTpenaeTca Ha H3BecTHHxax h na Hexapbonarabix nopojtax. IIpoH3pacTaeT 
Ha rojibiiax h b JiecHOM noace, npoaBJiaa BCKAy cboio npHHajuiexHocTb x xcepo(J)HTaM. 

Eojiee jjeTajibHoe H3yneHHe UBeTXOB y repbapHbix o6pa3itOB Borodinia baicalensis 
(BKjiiOHaa h THiioBbie) noxa3ajio, hto ohh He abjuuotch hhcto xejiTbiMH, a y hhx Habjno^a- 
K)Tca nepexojtbi ot bejioBarax a o xeJiTOBaTbix h xpeMOBbix OTTeHXOB. Ho earn CHHTaTb sto 
cjie^cTBHeM H3MeHeHHa oxpacxH npn BbicyuiHBaHHH h xpaHeHHH, to Bym h nonoB 6buiH 
npaBbi, yxa3bmaa xeJiTbie JienecTXH jma Borodinia . Ho Mbi He MoxeM BbmejWTb bha, a TeM 
6ojiee poA, ocHOBbmaacb tojibko na cjia6oM otjihhhh b oxpacxe jienecTKOB, ecnn Aaxe h 
A onycTHTb, hto xejiTo'iiBeTXOBbie 4>opMbi cymecTByiOT HapaAy c bejionBeTXOBbiMH. Ha 516- 
JioneBOM nepeBane b 165 m k cesepy ot Mara^ana MHe aoboahjiocb nabjiiOAaTb apxo-xeji- 
Tyio oxpacxy eme He pacxpbiBiHHxca jienecTXOB byronoB Gorodkovia jakutica m ceM. Crw- 
ciferae. nojiHOCTbio pacnycTHBinneca imeTXH stoto BHjia bejibie hjih co cjierxa r}3H0JieT0- 
bwm orreHKOM. no-BHjiHMOMy, Taxaa H3MeHHHB0CTb oxpacxH nenecTKOB b OHToreHe3e He 
aBJiaeTca neM-TO HeobbiHHbiM b ceM. Cruciferae. 

Mhok) 6 bui H3yqen thiioboh MaTepnji no A. alaschanica: ty pus: «P1. a N. M. Przewals- 
ki collectae Arabisl alaschanica» Maxim. Mongolia occidentalis Mont. Alaschan 
20 Juni/2 Juli. 1873 pars media declivit. occid. in ruderatis circa domis chinensium rarium 
(LE); syntypus: «Arabis alaschanica mihi, Mongolia occidentalis, Mont. Alaschan, 
25 Juni/7 Juli 1873 Xc.: Enum. pi. Mongol. N 106. Tab. II, fig. 1—4 (LE)», a Taxxe Becb 
HMeioutHHca b liHCTHTyre boxaHHKH b IleKHHe repbapHbiii MarepHaji no 3TOMy BHjiy. Xa- 
paxxep H3MenHHBOCTH npH3HaxoB y A. alaschanica tskoh xe, xax y pacTeHHH othocumbix 
k Borodinia. Kaxnx-jmbo npH3HaxoB, yxasbmaeMbix MOiiorpac^aMH Arabis, xoTopwe 
6 bi He BnncbiBajiHCb b xapaxTepHcraxy 3Toro pojia, y Borodinia (b tom queue h y TimoBbix 
o6pa3noB) neT. IIomhmo cfjopMbi JienecTXOB h namejmcTHKOB, pbuibita, cxojibnxa, CTBopox 
rniojiOB, xene30x, CTpoeHna ceMeirn, 3 to xacaeTca h oxpacxH JienecTXOB. Byiu (Bym, 
1939), obpaboTaB po,a Arabis jsjisi «Ojiopbi CCCP», yxasbmaeT b onncaHHH po^a «JienecT- 
Kii bejibie, xejiTbie hjih jiHJiOBbie». B xapaxTepncTUxe pojta Arabis , jiaHHon MOHorpacjjOM 
xpecTouBeTHbix CeBepnoii AMepnxn R. C. Rollins (1993): «jienecxxH ot 6 ejibix Jto xcm- 
ho nypnypubix, pejixo jmMOHHO-xcejixbie». TnnoM poita Arabis qB/mexca apxro-ajibiiHH- 
cxhh bhji A. alpina L., y xoToporo, comacuo Rollins (1993), JienecTXH MoryT 6biTb ot 6 e- 
hlix ao HHTeHCHBHo xpeMOBbix. 3 accl xce oh 3aMenaeT, hto Hajimme hjih OTcyrcTBHe ony- 
meHHH y bhaob poaa Arabis He HMeeT xaxcoHOMHHecxoro 3HaneHHH. 

npHBeAeHHbin Bbime anajiH3 hsmchhhbocth pacTeHHH, oTHOCHBmnxca paiiee x po^y 
Borodinia , noxa3biBaeT, hto no BceM npH3iiaxaM ohh npHHajyie^aT x po^y Arabis , h hx 
npaBHJibHbiM Ha3BaHHeM aBjiaeTca npHBOAHMaa hhxcc xoMbHHaana: 
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Arabis tilingii (Regel) Berkutenko comb. nov. — Braya tilingii Regel, 1859, Nouv. 
Mem. Soc. Nat. Moscou, 11 : 61. — Arabis alaschanica Maxim., 1880, Bull. Acad. Sci. 
Petersb. 26 : 421; id., 1890, Tp. IleTep6. 6 ot. caaa 11,1: 112; Cheo Tai-yien, 1987, in FI. 
Reip. Pop. Sin. 33 : 261. — Borodinia baicalensis N. Busch. 1921, Got. MaTep. Tep6. Di. 
6 ot. caaa 2, 35 : 137; H. Gym, 1931, Oji. Ch6. h flajibH. Boct. 6:491. — B. tilingii (Regel) 
Berkutenko, 1982, Hobocth chct. Bbicm. pacT., 19 : 106; GepKyTeHKo, 1988, Cocyzj. pacT. 
cob. flanbH. Boct., 3 : 103; flopoHbKHH, 1994, bo Oji. Ch6. 7 : 90. 

T y p u s: «Prope Ajan, in montibus et collibus sterilibus, legit Tiling v. s. Rgl.». (LE!). 

PacnpocTpaneHneA. tilingii b Ch 6 hph h na flajibiieM BocToxe Pocchh, iiomhmo 
n-OBa Cbstoh Hoc h ropnbix xpe 6 TOB Ha GaiiKaJie, oxBaTbiBaeT OranoBoe naropbe 
AaHo-MancKHH h Oxotckhh panoHbi XabapoBCKoro Kpaa. HaxoaKa bujisl Ha OTporax Xa- 
Map-,5a6aHa, Hameamaa OTpaaceHHe b nocjieaneM H 3 aaHHH «KpacHOH omra Pecny 6 jiHKH 
GypaTHH» (2002), coxpamaeT npoben Meacay MecTaMH npoHspacTanna ero b Pocchh h Kh- 
Tae. 

Arabis tilingii sa npeaejiaMH Pocchh nponspacraeT b aneayiomHx npoBHHimax Karraa: 
Taiibcy, Cbinyan, HKHrena, BnyTpeHHaa Monrojina. Bosmoxcho HaxoacaeHHe 3 Toro BH.ua b 
M oHrOJIHH, ^KyTHH H TbIBe. 

Tox^ecTBO Borodinia tilingii h Arabis alaschanica — 3 TO eme ooth, BbiaBJieHHbiH b 
ceM. Cruciferae , npHMep cbh 3 h (jmop IleHTpajibHOH h CeBepHOH A 3 hh. Hs npoBHHmra 
TaHbcy 6 buia onncaHa Megadenia pygmaea Maxim., ToacaecTBO KOTopon c onncaHHOH c 
BocTonnoro CaaHa (180 km ot GaiiKajia) M. bardunovii M. Pop. h onncaHHOH c H 3 BecTHa- 
kob ropbi Hanaajia 3 b IIpHMopbe M. speluncarum Vorobiev, Woroshilov et Gorovoi, 6 buio 
noKa 3 ano mhoio paHee (GepKyTeHKo, 1998). B stoh ace npoBHHiiHH Knrraa nponspacraeT 
Hedinia tibetica (Thoms.) Ostenf., Bcrpeuaiomaaca ne tojibko b IOxhoh Ch 6 hph, ho h Ha 
HyKOTKe (GepKyTeHKo, 1999a). 

Hs apyrax ceMencTB TaKHe cbh 3 h npoaBJiaiOTca, nanpHMep, b poae Rhododendron. 
R. adamsii Rehd. b CBoaKe «CocyancTbie paereHHa coBeTCKoro flajibiiero BocTOKa» (Xox- 
paKOB, Ma 3 ypeHKO, 1991). YKa 3 biBaeTca tojibko ana Boctohhoh Ch 6 hph h flanbHero Boc- 
TOKa (ot ITpH 6 aHKaJiba h CaaH ao Caxajrana, BCioay tojibko Ha Kap 6 oHaTHbix nopoaax), 
xoTa oh 6 btn yace H 3 BecTen h ana Mohtojihh (Tpy 6 oB, 1982). K. H. MaKCHMOBHn (Maximo- 
wicz, 1870) yKa 3 bmaeT ero noa Ha 3 BaHHeM R.fragrans Maxim, ana ycTba Jlenbi, OxoTCKa, 
AaHa, GaiiKaJia, Hyxy-flabana h ap., a Taxxe THManaeB. Bo «Ojiope Tn 6 eTa» (Flora Xizan- 
gica, 1986) R. adamsii Rehd. npHBeaeH KaK chhohhm R. primulaeflorum Bur. et Franch.%H 
xoTa HOMeHKaaTypa b aaHHOM cjiyuae npeacTaBJiaeTca MHe ao KOHaa ne BbiacHeHHOH (Kys- 
HenoB, 1916), y MeHa HeT coMHeHHH, uto BHaeHHbie mhoio o 6 pa 3 m>i Rhododendron c KaM- 
CKoro naropba «(Prov. Kam pars orientalis, 1893, G. N. Potanin (sub R. anthopogon Don.)» 
(LE)) He HMeiOT otjihhhh ot npoH 3 pacTaiomHx b MaraaancKOH o 6 ji. h HMenyeMbix 
R. adamsii (Berkutenko, 1999). flpyrHM apKHM npHMepoM aBJiaeTca onHcamiaa hs npoBHH- 
Hhh TaHbcy Mannagettaea hummeli H. Smith ( Orobanchaceae ), ToacaecTBeHHOCTb koto- 
poii M. ircutensis M. Pop., onncaHHOH H 3 BocTOHHoro CaaHa, 6 buia BbiaBjieHa H. M. Kpac- 
HobopoBbiM (1975). 3imeMH3M Ha3eMHOH 6 aHKajibCKOH (Jmopbi, Haxoaamenca Ha nyra 
Tpanca3HaTCKHX MHrpauHH pacTeHHH, 3acnyjKHBaeT KpHTHnecKoro nepecMOTpa (Gepxy- 
TeHKO, 19996). npHBeay eme oaHH npHMep. C n-OBa CBaTOH Hoc Ha 03. GanKan 6 btna onn- 
cana Driba baicalensis Tolm. (TojiMaueB, 1939), KOTopaa cnHTajiacb BHauajie y3KHM 3 nae- 
mhkom, a 3aTeM 6 buia noBTopHO onncana c CeBepooxoTCKoro nobepeacba h cpeaHero Tene- 
h na KoabiMbi KaK D. supravillosa Khokhr. h c lOKOHa b KaHaae KaK D. yukonensis Porsild 
(GepKyTeHKo, 1997, 1999a). npoH 3 paeraeT stot BHa TaKace b MoHroanH h Three. 

IIpeacTaBJiaeTca ueaecoo6pa3HbiM npHBecTH nepeueHb BHaeHHbix mhoio rep 6 apnbix 06 - 
pa 3 HOB Arabis tilingii c TeppHTopHH Pocchh, nocmnbKy non Ha 3 BaHHaMH Borodinia baica¬ 
lensis N. Busch, B. tilingii (Regel) Berkut. stot bur npnBoaHTca bo Bcex obmepoccHHCKHx 
h peraoHajibHbix KpacHbix KHHrax (PeaKHe..., 1980; MaabimeB h ap., 1984; MajibimeB, 
1988; CanoacHHKOBa, 2000). 

M3yneHHbie o 6 pa3nbi (specimina examinata): CTanoBoe Haropbe, 6aH3 c. Hapa, 
ropa 3apoa, b aecHOM noace, 900 m Haa yp. m., Ha mebHHCTOH HeKapboHaTHOH ocbinn, 
19 VI 1964, JI. MaabimeB, K). neTpoueHKo; TaM ace, xp. Koaap, hctokh p. CaxyKaHa, b 
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roji&uoBOM nonce, 2100 m naji yp. m., na cyxoM 6yrpe H3 rpaBHa, 9 VIII 1964, ohh xe; TaM 
xe, p. AncaT, b roJimoBOM noace, 1900 m najx yp. m., na cyxnx cxajiax MeJixome6HHCTOH 
ocbnra, 23 VII 1964, ohh xe; TaM xe, xp. Eapry3HHCKHH, jieBMH npHTOK p. Ynb3bixa — 
npHTOK Eapry3HHa, 1800—1900 m, jienHHKOBbm xap, yuacrox jiHinaHHHKOBOH Tyimpbi Ha 
me6nHCTOM CKJione, 31 VIII 1965, M. HBanoBa (IRK); TaM xe, Mbic Ejioxhh, b rojibijOBOM 
noace, 1700 m, na mebmiCTOM CKJione, 21 VII 1967, E. Thtob, H. OiyrHH, B. CxBopnoB 
N 108 (IRK); HHTHncxaa o6ji., KajiapcxHH p-H, xp. Ko^ap, p. CpeaHHH CaxyxaH, y Bxona b 
MpaMOpHoe ymeiibe, (JiparMeHTbi apnajiOBo-JiHmaHHHKOBOH Tyimpbi, 15 VIII 2001, II. Ky- 
jihkob (rep6apHH HncTHTyra axojiorHH paereHHH h xhbothmx b ExaTepHH6ypre); 03 . Ean- 
Kan, BOCTOHHoe no6epexbe, Mexay 53 h 55° c. in. HHBbipxyncKHe rojibijbi, nepeBan pex 
TpeManeH h HorpajiHM, 31 VII 1928, B. CyxaueB, K. Paccaamia, H. EpbnxeB; TaM xe, ne- 
peBaji Mex^y p. TpeMnueH h pyubeM Xoycajuiaji, 31 VII 1928, ohh xe; Eanxaji, sanajuioe 
no6epexbe, Mex#y 53 h 55° c. in., me6HHCTO-niHHHCTbie ckjiohm Bbime rpaHHiibi iieca Ha 
rope Anan, 16 VII 1928, ohh xe; TaM xe, oxpecraocTH OHrypeH, Tojiea MeH^en, Bbime 
rpaHHHbi jieca, 22 VII 1928, ohh xe; EypnTCxaa ACCP, 3a6aHxajibcxaa o6ji., Eapry3HH- 
ckhh yes a, 6eper 03. Eanxaji, n-OB CBaTOH Hoc, roiien b BepxoBbe p. Eajrraa, na xaMenn- 
ctoh BepniHHe cpe^H xaMHen, uacTO, 2 VI1916, H. JIapHH, T. KaneBCKHH; TaM xe, 03. Ean- 
Kan, n-OB Cbstoh Hoc, Bonopaaneji pex MaxapHxn h JleBbiH Mapxoaoii, pa3HOTpaBHo-aeT- 
papneBbie Tyimpbi, cpe^H sapociieH Pinus pumila , 22 VII 1961, B. Chiuihbhhckhh, 
JI. Jlaiyrcxaa; TaM xe, 6eper 03. Eanxaji, 03 . Cop, rojien, b Bepuinne p. M. HnBepxya, Ha xa- 
MeHHCTOM CKJione b mejiax xaMHen, uacro, 22 V 1916, H. JIapHH, T. KaneBCKHH; TaM xe, 
03. EaHxaji, Mctokh p. Kypxyjia, me6HHCTbie ocbinn bhojib CTenox xapa, 13 VII 1967, 
T. EropoBa, B. Chiuihbhhckhh (see LE, xpoMe OTMeueHHbix IRK); Eyparaa, CejieMnm- 
ckhh p-H, ct. Cynb(})aT, noc. #roaHbiH, oTpora XaMap-flabaHa, Ha rpefee ropw b xaMHax, 
12 yi 1988, N 131a, A. KncejieBa (IRK). 

Prope Ajan, legit Tiling. FI. ajan. N 47, (sub nom. Braya tilingii Rgl.); Herb. Trautvet- 
ter «Draba» 3auepKHyTO, Braya tilingii Rgl. (FI. ajan. N 47) Prope Ajan in montibus et col- 
libus sterilibus legit Tiling, v. s. Rgl. (typus); XabapoBCKHH xpan, Ajih, 8 VII 1962, 
N» 11080; 2 VIII1965, No 12441, B. H. BopoumnoB (sub Parrya nudicaulis (L.) Regel) (MHA). 

XabapoBCKHH xpan, AnHo-MaHCKHH p-H, xp. Koimep, 870 m, no rpe6mo, cpeflH Tpasa- 
HHCTO-xycTapHHKOBbix rpynnHpoBOK, 1 VII 1968, K). H. Manbxo; TaM xe, flomma p. Jlan- 
Tapb, MOHTepcxHH nyHKT «flypxHHO», no^HOXHe xp. flxyr^xyp, Ha cyxnx mebeHuaTbix 
ocbinnx 6e3JiecHoro cxjiOHa, noxpbiToro nnraaMH xenpoBoro CTJiaHHxa, 15 IX 1973, 
C. C. XapKeBHH, T. T. Eyu; TaM xe, xp. flxyrnxyp, baccenn p. JIaHTapb, MaMaeBCKHH 
kjiioh, cxajmcTbiH yuacTOx y pyuba, cpean 3apocjieii Betula lanata , Ha Bbixo^ax aHapT03H- 
Ta, peaxo, 24 VII 1979, C. C. XapxeBHH, H. Bmuimh; TaM xe, BepxHee TeueHHe p. Topbu, 
HHxe Jiarepa, nonrojibijoBbiH noac, cejyiOBHHa, MejixomebHHCTbie poccbinn, iuiaTO, 
21 VI 1979, ohh xe; TaM xe, rojien OOnaunbiH (130 km 3anajiHee c. HenbxaH), He3ajiepHO- 
BaHHbiH yuacTox Ha ceajioBHHe Ha BbicoTe okojio 1200 m Ha# yp. m., 5 VIII 1978, T. flrneH- 
KOBa, B. flxyboB; TaM xe, xp. Koimep, BHeumee kojibljo, rojibuoBbiii noac, na Bbic. 850 m 
H aji yp. m., cpe^H xaMHeii, pe^xo, 5 VI 1979, C. C. XapxeBHu, H. BbmiHH; TaM xe, oxpeer- 
hocth c. Aim, na Bbic. okojio 200 m najx yp. m., Bepumna conxH, HeaajjepiiOBaHHbiH Menxo- 
mebHHCTMH yuacTOK, eaHHHHHO, 20 VII 1979, ohh xe; Oxotckhh p-H, BepxHee TeueHHe 
p. TypMaimxH (npaBoro npHTOKa p. Yjibn), xaMeHHCTbie poccbinn na BepxHeM npeaene 
Jieca, 28 VII 1973, C. C. XapxeBHH, T. T. Eyu: — Bee VLA. 


EjiaroztapHOCTH 

Bbipaxaio bjiaroaapHOCTb anpexTopy Tepbapna HHCTHTyra OoTaHHXH Khtuhckoh axa- 
aeMHH Hayx aoxTopy Qin Hai Ning 3a npeaocTaBJieiiHoe MHe npaBO nopaboTaTb c xojuiex- 
unaMH, necMOTpa Ha HauHOHajibiibiH npa3jiHHK, acnnpaHTxe 3Toro nncTHTyra Zhu Shixin 
3a nepeBoji onncaHHa Arabis alaschanica c KHTancxoro a3bixa b «Flora Reipublicae Popula- 
ris Sinicae», H. B. BjiacoBoii 3a npHCbmxy nepeuHa repbapHbix sthk ctok no Borodinia H 3 
IleHTpajibHoro cnbupcxoro 6oTaHHuecxoro cajia, A. K. CxBopaoBy h K). n. KoxeBHHKOBy 
3a obcyxjieHHe pyxonHCH CTaTbH. 
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SUMMARY 

The monotypic genus Borodinia N. Busch was described from Baikal Lake area and considered 
as endemic to the Eastern Siberia and the Russian Far East during 80 years. It was included in diffe¬ 
rent Red Data Books. The identity of B. tilingii (Regel) Berkut. with Arabis alaschanica Maxim, des¬ 
cribed from China, is shown. The new nomenclatural combination Arabis tilingii (Regel) Berkut. 
comb, nova is made. The list of examined herbarium specimens from Russia is given. Some examples 
demonstrating relations of the floras of the Northern and Central Asia are presented. 
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npeacTaBJieHbi pe3yjibTaTbi H3yneHH5i KOJUieKijHH repbapHbix o6pa3i*OB 3. 3. JlHHjieMaHHa, xpaHameuca b 
TepbapHH Kaifjeflpbi boTaHHKH C.-IleTep6yprcKoro rocyaapCTBeHHoro yHHBepcHTeTa (LECB). npHBOAJrrca 6 ho- 
rpa^JHHecKHe CBeaeHHJi o JlHH^eMaHHe. PaccMaTpHBaeTca HCTOpira co3flaHira ero KOJUiexitHH, ee cocTaB h coBpe- 
MeHHoe cocTOHHHe. OcHOBHaa nacTb repbapiw JlHHjieMaHHa (okojio 200 Tbic. o6pa3itoB) xpauHTca b TepbapHH 
CII6ry (LECB). OcHOBa cobpaHira 6buia 3ajioxeHa ero otuom 3MMaHynjioM JInHjteMaHHOM h b Heii coflepxaTca 
yHHKajibHbie o6pa3itbi, cobpaHHbie 844 KOJUieKTopaMH no BceMy 3eMHOMy mapy h npncjiaHHbie JlnmteMaHHaM no 
o6MeHy H3BecTHeHinnMH 6oTaHHKaMH XIX b. CpeflH Han6ojiee HHTepecHbix o6pa3noB moxho Ha3BaTb o6pa3Ubi, 
cobpaHHbie C. Bauhin, J. Breyn h A. Clegero (XVII b.), C. Thunberg, II. C. IlajuiacoM (XVIII b.), C. Willdenow, 
O. A. MapmajuioM ({>oh EHbepmTenHOM, X. OreBeHOM, E. Boissier, J. D. Hooker (XIX b.) h mhofhmh jipymMH. 
K HacTo^meMy BpeMeHH BbWBJieHo okojio 150 ranoBbix o 6 pa 3 itOB, ho peajibnoe hhcjio hx 3 HaHHTejibHo 6ojibine. 

KjiioHeBbie cnoBa: repbapHH, HCTOpiw 6 oTaHHHecKHx KOJUieKijHH, 3 . 3 . JlmijjeMaHH, 6 Horpa(j)HJi, koji- 
JieKHHOHepbl, KOJUieKTOpbl, ranbi. 


Buyapfl 3MMaHyHjiOBHH (B^yapn EomaHOBnn) JlmmeMaHH po^Hjica b r. MirraBe 
(Hbrne — Ejirasa, JlaTBPw) 13 hiohh 1825 r., yMep 7 (hjih 9) mojra 1900 r. (BTopaa flaia 
BCTpenaeTca name) b r. KmiraneBe. B 1847 r. oh okohhhjt neTepdyprcxyio Meflnxo-xnpyp- 
rnnecxyio axaaeMmo. B to Bpexm BoTanmecKHM xaOnneTOM (Tax Torjta Ha3biBanacb xa- 
(fceupa 6oTaHHXH MeflHxo-xnpyprHHecxon axa^eMHH) 3aBe,aoBaji 3aMeHaTe;ibHbiH 6oTa- 
hhx — II. O. ropaHHHOB (1796—1865), wraBimm 6oTaHHxy no co6cTBeHHOMy pyxoBoa- 
CTBy (no^odHO TOMy xax nnTaJincb Torjia b AxajjeMnn npo^eccopcxne xypcw 30ojionm n 
MHHepajiorHH) (Lindemann, 1866). Ero noMonjHHxoM no xadnHeiy CTan c 1846 ro^a aox- 
Top <X>. H. Bencce (1792—1869), xoTopbin b 1851 r. CMeHHJi n. O. TopannHOBa na xacjje#- 
pe. CTyjieHTbi 3aHHMajincb HBynenneM pacreHHH no yneOHOMy repdapnio (b 1848 r. oh co- 
flepxtan oxojio 10 000 bhaob), coBepmann axcxypcnn b npnpo^y n b codcTBeHHbin 6oTann- 
necxnn can Mennxo-xHpyprHnecxon axaneMnn c opaH^xepeaMH (Eoponun, 1898; 
3eneHeiixHH, 1901). B tot nepnon CB»3b Mexcny 6oTaHnxon n MejjHiiHHon 6bma oneHb Tec- 
hoh (PynpexT, 1865). EoTamixa cocTaBjnma BaxHyio nacTb nporpaMMbi o6yneni hi CTyneH- 
TOB-MeanxoB, n noaTOMy MHorne BbinycxHnxn CTanoBHimcb OoTaHnxaMH. Tax n Jlnrme- 
MaHH — Mennx no o6pa30BaHHio n BoeHHbin Bpan no npotjjeccnn — ctbji H3BecTHbiM 6oTa- 
hhxom, CHCTeMaraxoM h 3HaToxoM pyccxoH (})jiopbi. Ilocjie oxoHHaHHH axa^eMHH 
JlnimeMaHH ^onrne ro^w 6bm rapHH30HHbiM BoeHHbiM BpanoM. MecTa, r^e npoxoAHJia ero 
cjiyxda, a 3HannT, n 6oTaHHnecxne nccneflOBaHna, oxBaTHJin 29 ryGepenn eBponencxon 
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Haem Pocchhckoh HMnepHH: KypjMH^CKyio, JlH^JiaimcKyio, 3cTJiflHflCKyio, neiepbypr- 
CKyio, HoBropoACKyio, TBepcKyio, MocKOBCKyio, Tynbcxyio, BHTebcxyio, KoBencKyio, Bh- 
neHCKyio, 5 rybepHHH UapcTBa IIojibCKoro (ABiycTOBCKyio, JIoMXHHCKyio, BapmaBCKyio, 
Pa^OMCKyio, JlK)6jiHHCKyio), BonbiHCKyio, IloflOJibCKyio, KneBCKyio, noirraBCKyio, Xapb- 
KOBCKyio, OpjiOBCKyio, ho maBHbiM o6pa30M TpoOTeHCKyio, Mnncxyio, MonmeBCKyio, 
HepHHroBCKyio, KypcKyio, XepcoHCKyio h Eeccapabcxyio. nocJieumDi 6btna HaHboJiee 06- 
CToaTeiibHo HCCJie^oBaHa, Tax xax JlmmeMaHH noceirajica anecb nocne Bbixo^a b OTCTaBKy 

H XCHJI JXO CaMOH XOHHHHbl. 

Mbi He 6yaeM ocTanaBjiHBaTbca Ha nocJiyxnoM cnHCKe JlHHfleMaHHa, ero npHBOflHT 
X. ft. To6h (fobH, 1900), ho noapobnee ocBeTHM ero xojuiexuHOHHyio neaTeiibHocTb. r,ije 
6w hh cjiyxHJi JlHH^eMaHH, oh Beane cobnpaji repbapHH, TmaTenbHo onpenejum h H3ynaji 
pacTerora. HccjieflOBaHHK) pyccxon (|mopbi JlHHneMaHH nocBamri 53 rona xchshh. Hm 6buio 
HanenaTaHo 19 naynHbix paboT, H3 hhx bojibine nonoBHHbi — cepbesnbie (|mopHCTHHecxHe 
CBO^KH (Lindemann, 1847a, 1847b; 1850, 1860, 1865b, 1867a, b, 1868, 1872a—c, 1875, 
1880a, b, 1881—1882, JlHHneMaHH, 1868). HMeioTca y Hero h HCcnenoBamra, nocBameH- 
Hbie BonpocaM CHCTeMaTHKH h Ghohoihh HBeTKOBbix pacTeHHH (Lindemann, 1859, 1865a, 
3ejienenKHH, 1901). Tpyubi JlHrmeManna b obnacTH 6oiaHHKH 6buiH blicoxo oneneHbi. 
IIo aaHHbiM X. 51. ToOh (ro6H, 1900), ecTecTBeHHO-HCTopHnecKHe obmecTBa Pocchh h 
MHorae HHocTpaHHbie axaneMHH h obmecTBa nsbpajin ero cbohm noneTHbiM hjih neHCTBH- 
TejibHbiM HJieHOM. HoBopoccHHCKHH yHHBepcHTeT b r. Onecce, )xejiaa 03HaMeHOBaTb 
40-jieTHK)io HenpepwBHyio h ruionoTBopHyio HaynHyio neaTeiibHocTb JlHHneMaHna, b 
1877 r. npncymui eMy cienenb noxTopa 6oTaHHKH «honoris causa», a HoBopoccHiicxoe ob- 
mecTBO ecTecTBOHcnbiTaTejieii (r. Onecca) b 1855 r. H3bpano ero cbohm noneTHbiM qjieHOM 
(MapKeBHH, 1890). B 1873 r. CaHKT-neTep6yprcKoe obmecTBo ecTecTBOHcnbuaTejieH Tax- 
xe npHH^no JlHH^eMaHHa b cboh neHCTBHTenbHbie HJienbi (Obaop..., 1893). HMeneM 
3. 3. JlHH^eMaHHa HasBaHbi Cytisus lindemannii V. Krecz. h Sclerantus lindemannii Rei- 
chenb. 

Hanajio boTaHHHecxoii xojuiexijHH 3nyapna JlHHneMaHHa 6bmo nonoxeno b 1814 r. ero 
otijom — 3MMaHyHjiOM JlHHfleMaHHOM. Yxe k 1845 r. HHcnennocTb repbapmi cocTaBJiana 
13 500 BHflOB (3ejienenKHH, 1901), a no MHerono caMoro 3. 3. JlHUneMamia, nocrarajia 
13 000 (Lindemann, 1884). 

3MMaHynji JlHHAeMaHH (1795—1845) coneTan boTaroixa ((JxnopHcra) h SHTOMonora 
b o#hom JiHne. B 1814—1819 it. oh ynHJica b flepnTexoM yHHBepcHTeTe. B 1822—1845 ft. 
npenoflaBan npeBHHe 5i3biKH h ecTecTBeHHyio HCTopmo b MHTaBCxon niMHa3HH, ne nepe- 
CTaBaa npn stom H3ynaTb npnpony ponHoro xpaa. B 1839 r. coBMecTHO c J. G. Fleischer oh 
H3^an (Jmopy Boctohhoh IIpHbajiTHXH (Fleischer, Lindemann, 1839). no-BHnHMOMy, xax 
3HTOMOJior oh nojib30BajiCH H3BecTHOCTbio, noTOMy hto b ero necTb Ha3Bano HacexoMoe H3 
OTp^a flByKpbtnbix: Taebina lindemannii Gimmerthal. 

3MMaHyHji JlHHAeMaHH HMen Tpex CbiHOBen, H3 KOTopbix 3. 3. JlHHneMaHH 6bui Mjian- 
mHM. B 1845 r. oh yHaonenoBaji otijobcxhh repbapHH. flo-BHAHMOMy, bpaTba He yBjiexa- 
JiHCb 6oTaHHKOH b toh cTeneHH, xax 3nyapn, h Ha Hero He npeTeHnoBariH, xoth mbi 3HaeM, 
hto b repbapHH HMejiHCb h hx c6opbi (123 imcTa, cobpaHHbie TycTaBOM, h 460 — lOjiny- 
com). 

Ejiarozjapa cbopaM caMoro 3^yap^a JlHrmeMaHHa h ero obmHpHOMy obMeHy KOJinnecT- 
bo bh£Ob 6biCTpo y^BOHJiocb. K 1884 r. repbapnii coctohji H3 312 nanox, 3aKJiioMaBmHe b 
ce6e jxo 25 640 KaTaiioni3HpoBaHHbix bh^ob, ^o 62 000 HOMepoB h ^o 200 000 3K3eMiuM- 
poB (3ejieHenKHH, 1901). no zjaHHbiM TobH (robn, 1900), rep6apHH 6bm pacnpe^eneH b 
298 KaproHHbix Kopo6xax. B CBoeM nocne^neM coobmeHHH o repbapHH JlHHj^eMaHH (Lin¬ 
demann, 1884) pacnpe^ejiHJi mhcjio bh^ob b CBoeM repbapnH no peraoHaM: EBpona (6500), 
A3 hh (3874), A(f)pnKa (1673), AMepHKa (1556), ABCTpajma h nojiHHe3H« (294). BnyTpH 
xaxcjioro Kpynnoro peraona Bbmejien pm bojiee MejiKHX noapa3,aejieHHH, ana Koxopbix 
npHBeaeHa ocobaa HyMepanna. Mhcjio xe bhaob, nojiyneHHbix H3 pa3JiHHHbix (13 pyccxnx 
h 20 eBponeHCKHx) boTaHHnecKnx cajiOB, b tom HHCJie H3 C.-neTepbyprcKoro, EepjiHHCieo- 
ro, flepnTCKoro, MHTaBCKoro, BapmaBCxoro h EpecjiaBCxoro, ziocTHrano 8317. 3th uhc|)- 
pbi KpacHopenHBO roBopaT o boraTCTBe h obmnpHOCTH repbapna JlHHAeMaHHa. HecoMHen- 
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ho, ero rep6apHH npeacraBJiaeT 6ojibinoH HayunbiH h HCTopHHecxHH HHTepec. B neM Haxo- 
^tch BecLMa xoporno coxpaHHBiiraecfl pacTenna BTopon nonoBHHbi XVIII b., co6paHHbie 

J. Breyn h Andrea Clegero. HaripHMep, naM yuanocb o6napyxHTb rep6apnbm o6pa3eu H3 
KDxchoh AcfjpuKH (mwc flo6poH HaAexAbi) — Stachytarpheta ( Verbenaceae ) Epeima co 
cjieayiomeH STHxeTXOH: «Vermicularia athiopica Breyn, arborescens longifolia floribus in 
summitatae spicatis, nobis. Ex Promontorio Bonae Spei ubi oritur, accepi Anno 1681 Bre- 
yn». IIocKOJibKy na Tpyubi Breyn ccbmaeTca K. Jlmraen (Linnaeus, 1753), to neHHocTb ero 
oGpasuoB 3HanHTenbH0 BOspacTaeT. Mbi Hnuero ne 3HaeM o jihhhocth Andrea Clegero, ho 
ecTb ocHOBaHHa npeanojiaraTb, hto rep6apnbie o6pa3m>i, codpannwe hm b 1688 r. b 5Ino- 

HHH, 6bUIH nepBbIMH, AOCTaBJieHHbIMH B Efipony C ^[nOHCKHX OCTpOBOB. 1 (pHC. 1). 

B repbapHH JlmmeMaHHa HMeeTca 3HauHTejibHoe xoirauecTBO peuxnx, opnrHHajibHbix h 

aBTeHTHHHbIX 3X3eMIUiapOB paCTeHHH, Co6paHHbIX pa3JIHHHbIMH 60TaHHKaMH-CHCTeMa- 

THKaMH H (|)JIOpHCTaMH (pHC. 2 - 3). 

B nonoiiHeHHH 3Toro rep6apna npHHHManH ynacTHe 844 OoTamixa h xoiuiexTopa (a no 
MHeHHio C. K). JlHnuiHua (PyccKHe 6oTaHHKH, 1952) h Tobn (ro6n, 1900) —xiaxe 893 6o- 
TaHHKa). Pa3HOHTeHna b HHcne OoTannxoB, hbh c6opw nocnyxcnjin ochoboh juisl Kojmex- 
UHH JlHHfleMaHHa, B03M0XH0, oO^aCHaiOTCa TeM, HTO aBTOpbl nonb30BaJIHCb pa3HbIMH HC- 
TOHHHKaMH. fljia Jlrniuraija (PyccKHe 6oTaHHKH, 1952) 3to 6bnio neTBepToe coobmemie 
JlHHmeMaHHa o CBoeii xojuiexnHH (Lindemann, 1884), r^e b ochobhom cnncxe ynoMnnaeT- 
ca 822 KOjnieKTopa. OuHaxo b xonije CBoeii CTaTbH JlHHAeMaHH npHBOAHT AonoimeHHa 
cnHCKa 6oTaHHKOB: b HeM eme 22 HMenn. TaxHM obpasoM, cnncox yBeimnHBaeTca ao 844. 
KaKHM HCTOHHHKOM HOJIbSOBajICa X. 51. To6h, HaM HeH3BeCTHO. B03M03CH0, OH B0Cn0JIb30- 
Bajica neKHM oKonnaTejibHbiM ciihckom KOJineKTopoB, npnjiaraBuiHMca k repbapmo Jlmme- 
MaHHa h KOTopbiH ro Hac ne flomeji. Mbi npHBOAHM HMeHa iiHuib nexoTopbix H3 sthx koji- 
neKTopoB: P. F. Ascherson (1834—1913), C. Bauhin (1560 — 1624), E. Boissier 
(1810—1885), V. Borbas (1844—1905), H. Cuming (1791—1865), A. P. de Candolle 
(1778—1841), J. Forster (1754—1794), W. Hooker (1785—1865), V. Janka (1837— 
1890), L. Riedel (1790—1861), G. Schimper (1804—1878), V. Tineo (1791—1856), 
A. Todaro (1818 — 1892), R. Visiani (1800 — 1878) h MHorae jjpynie. Hto xacaeTca pyc- 
ckoh (jinopbi, to 3K3eMiuiapbi pacTeHHH 6buiH npHCjiaHbi JlmmeMaHHy mhohimh BbmaiomH- 
MHca poccHHCKHMH 6oTaHHKaMH. B xoimexitHH HMeioTca o6pa3nbi B. Eeccepa 
(1784—1842), A. A. Eymre (1803—1890), H. TMeimHa (1709—1755), P. roreHaxepa 
(1798—1872), T. C. KapejiHHa (1801—1872), H. II. KnpnjioBa (1822—1842), C. Kpame- 
HHHHHKOBa (1713—1755), K. JIe^e6ypa (1785—1851), P. K. Maaxa (1825—1886), 

K. O. MeHHcray3ena (1819—1899), K. A. Menepa (1795—1855), A. fl. HopAManHa 
(1803—1866), n. najuiaca (1741—1811), X. X. OreBeHa (1781—1863), H. C. TypnaHH- 
HOBa (1793—1863), A. H. UIpeHxa (1815 — 1876) h Ap. Becb oracox xojuiexTopoB, hbh 
c6opw BOuuiH b cocTaB KoiuieKUHH JlHHAeMaHHa, ony6nHKOBaH b 1884 r. (Lindemann, 
1884). OflHaKO cjie^yeT oTMeTHTb, hto h no3xce (BmiOTb ao 1892 r.) KOJUieKnna nonojma- 
jiacb, nosTOMy b Hen BerpeuaiOTca c6opbi h Apyrnx OoTaHHXOB, OTcyrcTByioiijHx b cmicxax. 
HanpHMep, M. 51. AxHH(})HeBa (1851 — 1919), He yxa3aHHoro b peecTpe 1884 r. 

OTMeTHM, HTO JlHHAeMaHH XOpomO nOHHMaJI neHHOCTb CBOeH KOJIJieKUHH H Ony6jIHKO- 

Ban o Hen 4 cooOmeHna (Lindemann, 1863, 1871, 1872d, 1884, 1885). B Tpex H3 hhx (Lin¬ 
demann, 1863, 1872d, 1884) AaeTca cnHCOK 6oTaHHKOB, cbopw xoTopwx cocTaBJiaiiH Ha 
tot MOMeHT xojLneximio. IIo hhm moxcho npocneAHTb, xax Menajiocb h nonojiHanocb co- 
Op amie: b nepBOM cnHcxe — 184 xoiuiexTopa, bo btopom — 491, b nocneOTeM — 844. 
Hnxce mbi npuBOAHM xpaTKyio cpaBHHTejibHyio TaOjinuy nocTynnenna repOapHbix o6pa3noB 
HeKOTOpbIX KOJUieKTOpOB, H3 KOTOpOH BHAHO, UTO JlHHACMaHH nOAAepXCHBaJI oOmHpHblH 

oOMeH c ApyrHMH OoTaHHKaMH. Tojibko 3a 24 roAa KOJuieKUHOHHOH AeaTenbHOCTH JlHHAe- 
MaHH oTocjian h nojiymm B3aMeH okojio 20 000 jihctob. TaK^Ke moxcho ycTanoBHTb npH- 
6jiH3HTejibHoe BpeMa, Kor^a oh nojiynaji Te hjih HHbie o6pa3Ubi. Mbi npHBOAHM cpaBHH- 
TenbHbie aaHHbie o tom, xax nonojmajiacb xoiuiexuna (cm. TabjiHuy). 

KpoMe cocyAHCTbix pacTeHHH, b xojuiexnHio JlnHAeManna BxoAaT o6pa3ijbi mxob, jih- 
maHHHXOB, BOAopocneH h iph6ob. Bee ohh xopomo 3THxeTHpoBaHbi h oxHAaiOT nsyuenna 
h BHHMaHna cnenHajiHCTOB. 
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Phc. 1. rep6apHbiH o6pa3eij A. Clegero, co6paHHMH b ilnoHHH. 
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3. 3. JlHH^c.MaHH (1825-1900) 


C. Thunberg (1743-1822) (pyica 3. JlwH/ieMamia) 


Phc. 2. 3thkctkh c o6pa3i*OB, co6paHHbix h3bccthmmh 6oTaHHKaMH XVII—XIX bb. 

a — W. Besser (1784—1842); b — F. Fleischer (1801—1878); c, d — J. Breyne (1637—1697); e — 3 . 3 . JlmweMaHH 

(1825—1900);/— C. Thunberg (1743—1822). 


HMeiOTcn ^aHHbie, hto KpoMe ochobhotc) o6niHpHoro repOapna, JlmmeMaHH cocTaBHJi 
eme h cneimajibHbm mcahiihhckhh rep6apHH, cocToaBiiiHH H3 30 bh^ob JieKapcTBeHHbix 
TpaB, npHMeH^eMbix b HayHHOH h HapOAHOH MeflHijHHe (Fo6h, 1900). Ero Mecronaxoame- 
HHe B HaCTO^mee BpeM5I HeH3BeCTHO, B03MOXCHO, OH BOUiejI B OCHOBHyiO kojuickiihio. 

YxaxeM Ha HeKOTOpbie HeTOHHOCTH, CB5i3aHHbie c 3. 3. JInH^eMaHHOM. IlepBaa otho- 
chtch k ero 6norpa(})HH. H3BecTHbiH 6H6jiHorpacJ) H. M. Kay(|)MaH (Kay^MaH, 1955) coe- 
HHHaeT 6Horpa(J)HH #Byx pa3Hbix JInimeMaHHOB: 3flyap,a;a 3MMaHynjioBHHa — 6oiaHHKa h 
M ejjHKa, h 3nyap.ua 3uyapuoBHna — acTpoHOMa (1842—1897). flpyraa KacaeTca MecTa 
xpaHeHHB rep6apna JlHHueMaHHa. B h3bccthoh cboukc F. Stafleu h R. Cowan (Stafleu, Co- 
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Phc. 3. Thiioboh o6pa3eu BH^a Fragaria neglecta , onHcaHHoro 3. JlmmeMaHHOM. 

wan, 1981) coobmaeTca, hto rep6apHH h oma, h cbma JlmmeMaHHOB xpaHHTca b ochob- 
hom b Tep6apHH EoTaHHHecieoro HHCTHTyra PAH (LE) b C.-IIeTep6ypre. B «Index Herba- 
riorum» (1972), nocBameHHOM KOJuieKTopaM, npHBOuHTca cjienyiomaa HH(|)opMamni: 
«Eduard von (Eduard Emanuilovich) (1825—1900) 

Herbarium (mainly USSR): MW (+10610). 

Europe: BR (810 Ph.) 

USSR: Crimea, Volhynia: W (Orch.), Z? 

—: Elisabethgrad: LE (r. 1875; 850) 

-, Emanuel von (1795—1845) 

Herbarium: MW. 

-, Gustav von (1820—x) 

S. USSR (1862—1866): MW. 

-, Julius von (1820—67) 

USSR (+1843—44): MW». 

Kaie Bmmo h 3 HHTHpoBaHHOH cnpaBKH, repbapHH Ka^e^pbi 6oTaHHKH CaHKT-ne- 
TepbyprcKoro rocyzjapcTBeHHoro yHHBepcHTeia b Hen He yxa3aH. Mbi Ha^eeMca, hto Hama 
CTaTbfl BHeceT acHocTb b 3tot Bonpoc. HaMH 6bum oTnpaBJieHbi 3anpocbi bo Bee TepbapHn, 
yKa3aHHbie b «Index Herbariorum» (1972) Kaie MecTa xpaHeHHa repdapHbix o6pa3ijOB 
ceMbH JlHHaeMaHHOB. H 3 rep6apmi MocxoBCKoro rocyzjapcTBeHHoro yHHBepcHTeTa (MW) 
HaM coo6mHJiH, hto b hx (JjOHflax xpamiTca MOHTHpOBaHHbie o6pa3Hbi, codpaHHbie JlHHfle- 
MaHHOM b OKpecTHOcTax r. KopoHH (Tor^a Kypcieaa rybepHHH, HbiHe Bejiropo^CKaa o6ji.). 
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Hhcjio jihctob, npHHaflJiexamHX KaagtoMy H3 KOJUieKTopoB 


KoJUieKTOpLI 

Tom 

KoJUieKTOpH 

Toau 

1863 

1872 

1884 

1863 

1872 

1884 

Ambrosi F. 


2 

2 

Kirilov J. 


200 

200 

Besser W. 

843 

800 

870 

Kolenati F. 

10 

10 

12 

Bauhin C. 

1 

1 

1 

Krascheninnikow S. 

1 

1 

1 

Breyn J. 

36 

36 

36 

Ledebour C. 

674 

600 

600 

Bongard H. 

23 

25 

25 

Marschall von Bieber- 

112 

143 

143 

Buhse F. 

107 

800 

946 

stein F. 




Chamisso A. 

16 

19 

319 

Merklin C. 

— 

— 

30 

Clegero A. 

1 

1 

1 

Mertens C. 

16 

16 

18 

Cuming H. 

— 

— 

105 

Meyer C. 

162 

232 

247 

Ecklon Ch. 

3 

1 

6 

Pallas P. 

154 

154 

154 

Eichwald Ed. 

300 

200 

200 

Reichenbach L. 

1400 

1435 

1520 

Eschscholtz J. 

526 

530 

530 

Riedel L. 

106 

106 

200 

Fleischer J. 

3200 

3000 

3000 

Rudolph J. 

181 

108 

108 

Forster J. 

3 

4 

4 

Sieber F. 

1 

7 

8 

Henning J. 

550 

360 

300 

Schimper G. 

— 

2 

500 

Hohenacker R. 

162 

175 

958 

Steven Ch. 

57 

59 

370 

Gmelin J. 

18 

20 

20 

Thunberg C. 


15 

15 

Janka V. 

— 

3 

112 

Zeyher C. 

— 

124 

134 

Karelin G. 

— 

200 

210 

Weinmann J. 

386 

380 

380 


3to c 6 opbi 1862—1863 it. O hx KOJinnecTBe roBopHTB BecbMa 3 aTpyAHHTejibHO. Cbcachkh 
o rep 6 apHH, co 6 paHHOM ero 6 paTb 5 iMH, b MW Boo 6 me hct. Hto xacaeTca HajiHHHa o 6 pa 3 - 
Uob JlHnaeMaHHa b Iep 6 apHH EoTaHHHecKoro HHCTHTyra (LE) hm. B. JI. KoMapoBa, to HaM 
yaajiocb Hairra eAHHCTBeHHoe AoxyMeHTajibHoe noATBepxAeHHe (JIhiickhh, 1908), cbhac- 
TejibCTByiomee, hto JlHHAeMaHH nepe^aji 85 jihctob, co 6 paHHbix b oxpecTHOCTflx r. Ejmca- 
BeTipaAa (Tenepb — KnpoBorpaA, ykpaHHa) b 1875 r. H3 HHCTHTyra 6 oTaHHKH b U,iopHxe 
(Z) oTBeTmiH, hto noxa cjieAOB rep 6 apmi JlHimeMaHHa He HaH^eHO. HeKOTopbie MaTepna- 
jim HMeiOTca b HauHOHajibHOM 6 oTaHHHecKOM caay b BpiocceJie (BR). OAHaxo ohh oneHb 
He 6 oJibHiHe h o hx npoHcxoxaeHHH flaHHbie b apxHBe oTcyrcTByioT, Kaie h KaTaiior 3toh 
KOJuieKi^HH. B BeHCKOM My 3 ee ecTecTBeHHOH hctophh (W) HanHHHe y hhx KaKHx-jin 6 o 
c 6 opoB 3 . 3 . JlHHfleMaHHa He noATBepAHJiH. 

Ilo flaHHbiM 3ejieHeuKoro (1901), nacTb Ay6jieTOB cBoero rep6apna (50 nanox, 3aKjno- 
HaBHiHx b ce6e ao 6500 bhaob) h nacTb cBoen o6ihhphoh 6h6jihotckh JlHHAeMaHH 3aBeman 
6oTaHHHecKOH JiaOopaTopHH HoBopoccHHCKoro yHHBepcHTeTa (Tenepb Oaccckhh yHHBep- 
chtct). B to BpeMH xpaHHTeJieM BoTaHHHecKoro KaOnHeTa Hobopocchhckoto yHHBepcHTe¬ 
Ta Kax pa3 h 6bui HnKOJiaH MHxainiOBHH 3eJieHeuKHH (MapKeBHH, 1890). Mw 3anpauiHBa- 
jih Oaccckhh yHHBepcHTeT o cyab6e 3toto a apa, ho OTBeTa He noJiynmiH. 

B 1892 r. ochobhoh rep6apHH 6bui npnoOpeTeH y JlniiaeMaHHa 3 a 5000 py6jieii Mhhh- 
CTepcTBOM Hapo^Horo npocBemeHHH h nepe^aH BoTaHHHecKOMy KaOnHeTy FIeTep6yprcKo- 
ro yHHBepcHTeTa (ro6n, 1900). B HacToamee Bpern oh HaxoAHTca b TepOapHH Cn6ry 
(LECB). Heo6xoAHMO otmcthtb, hto no npomecTBHH 110 JieT rep6apHH coxpaHHJica b tom 
xce BHAe, Kax h 6bui nojiyneH ot JlHHACMaHHa, h npaKTHHecKH He H3ynajica cneimajiHCTa- 
mh. K HacToameMy BpeMeHH HaM yijajiocb oOHapyxHTb tojibko pyxonncHbie noMeTKH Po- 
6epTa Perejia Ha HexoTopbix o6pa3uax H3 ceM. Tamaricaceae. 

PaCTeHHH He MOHTHpOBaHbl H B OCHOBHOM OHH XpaHJITCfl MeXAy JIHCTaMH CepOBaTOH 
pbixjioH 6yMara b o6iahx bhaobbix h poAOBbix py6auiKax. CeMeiiCTBa pa3JioxeHbi no CHCTe- 
Me flexaHAOJia b 3ejieHbie xapTOHHbie nanKH c TeceMKaMH. Bee nanKH h pyOamKH noAnnca- 
hbi h npoHyMepOBaHbi. KpoMe toto, repOapHH HMeeT oco6bih pyxonHCHbiH aji(|)aBHTHbiH 
yKa3aTejib (no poAaM), HanncaHHBiH cbmhm JlHHACMaHHOM, no KOTopoMy BecbMa Jienco 
MOXCHO HaHTH TOT HJIH HHOH pOA paCTCHHH, 3HaHaiAHHC5I B HeM nOA H3BeCTHBIM HOMepOM. 
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B 3tom pyKonucHOM xaranore, AaTHpoBaHHOM 1876 r., nocjie MHoroHHCJieHHbix HcnpaBJie- 
HHH H flOnOJIHeHHH, CAeJiaHHbIX CaMHM JlHHaeMaHHOM, OKOHHaTeJIbHOe HHCJIO KOJUieKTO- 
POB, c6opbI KOTOpbIX COCTaBHJIH 3Ty XOJUieXIJHK), HBJEieTCfl 825. 

B 3aKJiioHeHHe mh xotcjih 6bi noAHepxHyrb, hto b HacToamee BpeMa iiohth Becb rep6a- 
pHH 3. 3. JlHHAeMaHHa cocpeAOToneH b IepOapHH xa(|>eApbi OoTaHHXH CaHXT-IIeTep6ypr- 
cKoro rocyaapcTBeHHoro yHHBepcHTeTa, h Hapimy c repdapneM T. II. EoHrapAa cociaBJiaeT 
ero ropAOCTb. Tojibko npeABapHTenbHbiH npocMOTp xoJuiexijHH JlHHAeMaHHa no3BOJiHJi 
BbWBHTb okojio 150 THnoBbix (npextAe Bcero chhthiiob h h3othiiob) o6pa3AOB pacTeHHH, b 
H acToamee BpeMH BXJiioHeHHbix b xojmexuHio thiiob repdapira Ka^e^pbi doTaHHXH CII6ry 
(LECB). Oco6eHHO ueHHbiMH aBJiaioTca ranoBbie o6pa3Ubi TaxcoHOB, onncaHHbix cbmhm 
J lHHAeMaHHOM, TaKHx xax Convolvulus quinquelobus Lindem. (Lindemann, 1850), Cytisus 
communis Lindem. (Lindemann, 1867b), C. unibracteatus Lindem. (Lindemann, 1850), 
Fragaria neglecta Lindem. (Lindemann, 1865c), a Taxxe MHoroHHCJieHHbix pa3H0BHAH0- 
CTeil h (J)opM. Heo6xoAHMO yxa3aTb, hto, no-BHAHMOMy, Bee hjih Oojibinaa nacTb ranoBbix 
o6pa3IIOB BHAOB H pa3HOBHAHOCTeH, OnHCaHHbIX JlHHAeMaHHOM, XpaHHTCH B CII6ry 
(LECB). 06pa3n[bi b Apymx yxa3aHHbix Bbime Iep6apmix, ecjin ohh dyAyr odHapyxceHbi, 
cneAyeT cHHTaTb AydnnxaTaMH. 

JlHHAeMaHH, OTOpBaHHblH H3-3a CJiyxedHOH AeflTeJIbHOCTH OT AeHTpOB pyCCKOH H MHpO- 
boh HayHHon XH3HH, 6bui nnineH bo3moxhocth odmemra C yHeHbIMH-60TaHHKaMH . Oh 3a- 
MeHim jiHHHoe odmeHHe hoctoahhoh h odnmpHOH nepenncxoH c BbwaiomHMHCfl eBponen- 
CKHMH H pyCCKHMH doTaHHXaMH — CHCTeMaTHKaMH H (|)JIOpHCTaMH. CoCTaBHJI COdCTBeH- 
Hyio OoraTyio h odumpHyio dHdjiHOTexy. CodpaHHbiH hm repdapHH no xonHHecTBy, 
pa3H006pa3HK), peAKOCTH H UeHHOCTH HaXOA^H[HXCa B HeM pacTeHHH, MOXCeT 6bITb nOCTaB- 
JieH b paA c caMbiMH doraTbiMH h ueHHbiMH HMeHHbiMH repdapnaMH Mnpa (tbxhmh xax rep¬ 
dapHH H. TypnaHHHOBa h B. Beccepa b KneBe (KW), K. BujibAeHOBa b EepjiHHe 
(B-Willd.), E. Byacbe b 3KeHeBe (G-Boiss.) h t. n.). 

HecoMHeHHo, xojuiexuHa JlHHAeMaHHa npeACTaBjiaeT donbinoH HHTepec xax c hctoph- 
Hecxoii tohxh 3peHHa, Tax h c HayHHOH. IIocjieAyiomaH padoTa c 3 toh xojuiexuHeH no3BO- 
aht BbiHBHTb THnoBbie odpa3i*bi H3 caMbix pa3Hbix rpynn pacTeHHH, a Taxxe OTxpbiTb HMe- 
Ha HOBbIX XOJIJieXTOpOB. 
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SUMMARY 

The results of examination of E. E. Lindemann’s herbarium collection kept in the Herbarium of 
Department of Botany of St. Petersburg State University (LECB) are presented. Some biographical 
data of Lindemann are given. A detailed history of creation of his collection, its structure and modern 
condition are considered. The most part of the Lindemann’s collection (about 200 000 specimens) is 
kept in LECB. The foundations of the collection was laid by his father, Emannuil Lindemann. Unique 
herbarium specimens collected by 844 collectors around the World and sent to Lindemann in exchan¬ 
ge are kept there. Among the most interesting specimens there are ones collected by C. Bauhin, 
J. Breyn and A. Clegero (17th century), C. Thunberg, P. S. Pallas (18th century), C. Willdenow, 
F. A. Marschall von Bieberstein, C. Steven, E. Boissier, J. D. Hooker and others (19th century). By 
now, about 150 authentic specimens have been revealed from the collection, but their true number is 
supposed to be considerably higher. 
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Ta6jiHua I. Cy6cTpyKTypa 3K3hhm Echinops sphaerocephala , BbWBJieHHaa b cKaHHpyiomeM MHKpocKone h 
OTpaxaiomaa npeflCTaBJieHHS Blackmore (1990, c H3MeHeHHHMn) o MOflejm cyOcTpyKTypbi 3K3hhm. 

B pe3yjibTaTe B03aeHCTBHJi Ha aoHHy nepMaHraHaia Kalina o6pa3yeica ;ia6HpHHTonoao6Haji cncTeMa nojibix npocipaHCTB, 
cosaaHHaa Tax Ha3tiBaeMtiM orpaHHHHBaiomHM cnoeM. t — TeKTyM, it — HHcjjpaTeKTyM, c — Kajuiosa. 



Ta6jiHiia II. Cy6cTpyKTypa 3K3hhbi Caesalpinia japonica, BbWBJieHHaH b pe 3 yjibTaTe 
3aM0pajKHBaHna—CKajibiBamw, paccMOTpeHHaa b CKaHHpyiomeM MHxpocKone h OTpaxaiomaa npeaciaBJie- 
Hua Takahashi (1993) o MOflejiH cy6cTpyxTypbi 3K3hhm. 

BimHa cjioxHaa chctcme hhtch c heczukchheimh Ha hhx rpaHynaMH. 















































TaOjmija II. BapHaHTti yrcbTpacKyjibirrypbi ceMeHHOH Koxypw b ceM. Urticaceae. 

1 — yjibTpacKyjiBirrypa He BbipaaceHa ( Dendrocnide stimulans), 2 — pacceaHHO-nept|>opHpoBaHHaH (D. vitiensis), 3 — 
npeptiBHCTo-CTpyHHaTaa (Laportea canadensis), 4 — y3eJiKOBO-Mejncope6pHCTaa (Girardinia diversifolia, a, 6 — pa3Hbie 
yBenHHeHHx); 5, 6 — ceTHaTO-CTpyHHaTaa (Dendrocnide oblanceolata (5), Pouzolzia nudiflora (6)); 7, 8 — KpyxeBHaa 
[Dendrocnide peltata var. peltata (7) h Laportea bulbifera (8)]; 9 — ceTnaTaa (Boehmeria pavonii), 10 — CTpyiraaTO-ceTHaTaa 
C Pileafontana ), 11 — flBaawbi-ceTHaTaa (Pouzolzia sanguinea subsp., sanguinea var. cinerascens ), 12 — KOJibHaTaa (Forsskaolea 
angustifolia), 13 — ceTHaTO-KOJibnaTaa (Australina pusilla), 14 — OBanbHO-KOJibHaTaa (Boehmeria ramiflora), 15 — y3enKOBaa 
(Pipturus arborescens), 16 — 3epHHCTaa (Parietaria judaica ), 17 — 3 epHHCTO-ceTHaTaa (P. cretica), 18 — 3epHHCTO- 
CTpyiraaTO-ceTHaTaji (P. judaica ), 19 — 3 epHHCTo-HenpaBHjn»HO-ceTHaTaa (P. alsinifolia). MacurrabHaa jiHHeHKa — 10 mkm. 


K c. 34 



Ta6jiHua III. yjiBTpacKynbnTypa noBepxHocTH h BHyTpeHHee cTpoeHHe ceMeHHOH Koxypbi y 
npe^cTaBHTejieH ceMeiicTB Cecropiaceae h Moraceae. 

1 — Maclura cochinchinensis, noBepxHocTb ceMeHH; 1 — Morus nigra, noBepxHocTb ceMeHH; 3 — Maclura tricuspidata, 
aapeHXHMa ceMeHHOH Koxypbi; 4 — Pourouma bicolor subsp. bicolor, aapeHXHMa ceMeHHOH Koxypbi. Maciirra6Haa 

jiHHeiiKa — 10 mkm. 



Ta6jmua I. SneKTpoHHbie MHKpo^OTorpa^JHH ctbopok anaTOMOBbix BOflopocjieif. 

1,2 — Aulacosira ambigua ; 3, 4 — A. granulata; 5 , 6 — A. islandica ; 7, 8 — A. subarctica\ 9 — A. cf. tethera\ 10 
Cyclostephanos dubius. 1 —9 — BHeuiHaa noBepxHOCTb ctbopok, 10 — BHyTpeHHsa noBepxHOCTb ctbopkh. 1 , 3 — 10 
CecrpopemcHH PaanHB; 2 — 03 . HaxcHee Cy3flanLCKoe. 1 — 10 — C3M. Macinra6Haji jraHeifrca: 1 — 7 , 9,10 — 5 mkm; 8 — 1 mkj 













Ta6jraija II. 3neKTpOHHtie MHKpo<})OTorpa({)HH ctbopok ^naTOMOBbix BojjopocjieH. 

1 — Cyclotella atomus\ 2 — C. bodanica ; 3 — C. meneghiniana; 4 — C. pseudostelligera; 5 — Melosira varians; 6 — 
Stephanodiscus cf. volgensis\ 7 — S. hantzschii\ 8 — S. invisitatus\ 9 — S. minutulus ; 10, 11 — S. subtranssylvanicus; 12 — 
S. triporus. 1, 4 — 8,12 — CecTpopeuKHH Pa3JinB; 2,3,9 — 03. BepxHee Cy3aantcKoe; 10,11 — 03. HaxHee Cy3aajn>CKoe. 1—4, 6, 
8, 9, 11 — BHyrpeHHHH noBepxHocTb ctbopok; 5, 7, 10, 12 — BHeuiHJifl noBepxHOCTb ctbopok. 1 — 12 — C3M. MacimaSHaa 

jiHHeiiKa: 1,9 — 1 mkm; 2— 8, 10—12 — 5 mkm. 
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